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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device having a wide angle of visibility without 
blurring of a moving picture by nriaking the device fast in 
response and wide in the angle of visibility with a simple 
structure of a counter substrate electrode. 
SOLUTION: The liquid crystal exhibits aligned states 
corresponding to splay and twist deformations in normal 
state without an applied electric field and no polarization 
is generated. When an electric field is applied 
polarization is generated owing to an electric deflection 
effect accompanying the splay and twist deformations. 
Through this deformation the liquid crystal is subjected 
to a change into an aligned state with splay and twist 
deformation different from that in the normaP state 
"without an applied electric field Also when another 
electric field is applied, another polarization is generated 
corresponding to the electric field intensity owing to the 
electric deflection effect. Based on this polarization the 
aligned state of the liquid crystal is subjected to change 
into still difference splay and twist deformations. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,^p¥^ shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which modulates the above-mentioned incident light by 
impressing the electric field which met the signal wave form according to a display image while 
carrying out incidence of the light to liquid crystal to .liquid crystal, and changing the orientation 
condition of liquid crystal according to the above-mentioned electric field the steady state to 
which electric field are not impressed for liquid crystal — setting — a certain breadth 
deformation — and, if can twist, the orientation condition of deformation is presented, and 
polarization is not produced but electric field are impressed Polarization is produced according 
to the breadth deformation and **** effectiveness accompanying [ can twist and ] deformation. 
According to this polarization The liquid crystal display selectively characterized by the breadth 
deformation according to the above-mentioned electric field different from the time of the 
steady state to which the above-mentioned electric field are not impressed impressed, and being 
able to twist and changing an orientation condition to deformation at least. 
[Claim 2] In 1 display period, the 1st electrical signal in the 1st scanning-line group which 
consists of the scanning line of the moiety of all the scanning lines at least Delivery, In the 2nd 
remaining scanning-line group, the 2nd electrical signal is set at delivery and the next 1 display 
period. In delivery and the 2nd scanning-line group, the 1st electrical signal for the 2nd electrical 
signal at the 1st scanning-line group Delivery, The 1st electrical signal is electric field which 
return display information, and the 2nd electrical signal is electric field which give display 
information. The liquid crystal display according to claim 1 characterized by the crepuscular rays 
which the 1st electrical signal was impressed, the liquid crystal molecule was reset, the 2nd 
electrical signal was impressed, and the liquid crystal molecule switched carrying out incidence. 
[Claim 3] In 1 display period by turns the 1 st electrical signal and 2nd electrical signal to each 
scanning line Delivery, The 1st electrical signal is electric field which return display information, 
and the 2nd electrical signal is electric field which give display information. It is the liquid crystal 
display according to claim 1 which the crepuscular rays which the 1 st electrical signal was 
impressed, the liquid crystal molecule was reset the 2nd electrical signal was impressed, and the 
liquid crystal molecule switched carry out incidence, and is characterized by the 1st electrical 
signal of the above and the 2nd electrical signal having a mutually reverse polarity. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsibje for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal disj^ay used for an image 

information display of a computer, a television set, and others. 

[0002] 

[Description of the Prior Art] As shown in drawing 1 7 and drawing 1 8 . a liquid crystal display 
makes the transparent substrates 1 and 2 of a couple intersect perpendicularly so that the field 
in which electrodes 3 and 4 were formed may become inside, is stuck and is produced. Drawing 
19 shows the cross-section structure, the laminating of insulator layers 5 and 6 and the 
orientation film 7 and 8 is carried out if needed on the transparent electrode 3 and 4, and 
orientation processing of rubbing etc. is performed to the orientation film if needed. By arranging 
the spacer 9 of a desired path on a substrate, an equal gap is secured and both substrates are 
fixed with the lamination adhesives 10. More nearly finally than the hole which was able to be 
opened in some adhesives, liquid crystal 11 is poured in, and an injected hole is closed and it 
completes. By orientation processing performed to the orientation film, liquid crystal presents 
uniform orientation. Each electrode is pulled out outside, has the section and can impress now 
"the signal wave form electric field of arbitration to liquid crystal. According to the electric field 
impressed, liquid crystal changes orientation, polarizes and modulates the light which passes a 
liquid crystal layer. The function as a display can be obtained by installing the polarizing plates 
(polarizer) 12 and 13 which visualize polarization of light, and a modulation if needed. In order to 
make a liquid crystal layer pass light, one [ at least ] electrode needs to be a transparent 
electrode which consists of ITO (Indium-Tin Oxide, indium stannic acid ghost) etc. 
[0003] As shown in drawing 1 7 and drawing 18 , a liquid crystal display has two kinds according 
to the electrode structure. They are the passive matrix ( drawing 17 ) which makes the electrode 
formed in the stripe configuration cross, and the signal electrode 14 which intersects a substrate 
on the other hand and the active matrix ( drawing 18 ) which forms the switching elements 15. 
such as a transistor. Now as a liquid crystal ingredient, the pneumatic liquid crystal is used 
[ both of the methods ] for most. 

[0004] While a passive matrix is easy structure and easy to produce, since it does not have a 
switching element for every pixel, all pixels are combined with the electrostatic capacity of liquid 
crystal, with the increment in the number of pixels, the threshold of the switching for every pixel 
becomes less clear [ passive matrix ] in, and it has intrinsically the problem of the so-called 
cross talk that a display image becomes indistinct. Moreover, even if ITO and the Nesa 
membrane which are a transparent electrode are a conductor, as compared with a metal etc., 
resistance is high [ a Nesa membrane ] about 1000 times from 100 times, and distortion of the 
signal wave form by the electrode resistance of a transparent electrode poses a serious problem 
with enlargement of a display, and the formation of large display capacity. Although the attempt 
which reduces electrode resistance by installing a transparent electrode and metal wiring in 
juxtaposition like JP,9-127494,A (Japanese Patent Application No. No. 287671 [ seven to ]) is 
also accomplished, a result in which the ease of the manufacture which is the lowering of 
brightness and the description of passive-matrix original by a numerical aperture becoming 
narrow is lost is brought. 

[0005] on the other hand, in order that an active matrix may make a switching element for every 
pixel, compared with a passive matrix, production is not easy, but since each pixel can be driven 
independently, there is no problem of a cross talk, it can be markedly alike in comparing with a 
passive matrix, and a clear image can be displayed. Moreover, since it is the solid configuration in 
which the signal line which is not contributed to transparency of light can be produced with 
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metals, such as Ti and aluminum, and the transparent electrode of opposite does not have the 
need for a pattern, either, there are very few problems [ form / by electrode resistance / signal 
wave ] of distortion. For this reason, it can respond comparatively easily also about enlargement 
of a display, and the formation of large display capacity. 

[0006] Taking advantage of the simplicity of the structure of a passive matrix, the attempt which 
is going to solve the problem of a cross talk using a ferroelectric liquid crystal has accomplished 
(Proceedings of The Fifth International Display Workshop (IDW'98) by N.Itoh etc.. p (1998).205 
"17" Video-Rate Full Color FLCD". and the following reference 1 are called), since a ferroelectric 
liquid crystal has memory nature and the high-speed responsibility of mus (microsecond) digit (N. 
— Apply.Phys.Lett. by Clark etc. — ) 36 (1980) p.899 "Submicrosecond bistable electro- 
opticswitching in liquid crystals". It differs from the passive matrix using a pneumatic liquid 
crystal without the conventional memory nature called reference 2 below. It is possible to apply 
the line sequential actuation method held for every scanning line without impressing an electrical 
potential difference until it rewrites the display information in which display information was 
written at high speed and a signal is inputted. The clear image which does not change a passive 
matrix to an active matrix, either can be displayed without a cross talk occurring by this. 
[0007] However, if it is a passive matrix, even when a ferroelectric liquid crystal is used, the 
problem of electrode resistance will not be solved. Although the problem of electrode resistance 
generates the problem of distortion of a signal wave form This problem poses a serious problem 
also not only to enlargement of a display, and the formation of large display capacity but to 
improvement in the speed of a signal wave form. In the ferroelectric liquid crystal using 
especially high-speed responsibility, the technique of installing the above-mentioned transparent 
electrode and metal wiring in juxtaposition is indispensable, and a result in which the ease of the 
manufacture which are Ipwering of the brightness by a numerical aperture becoming narrow and 
the description of passive-matrix original is lost is brought. Moreover, the problem of electrode 
resistance will also generate the problem called the increment in power consumption, and 
generation of heat of a panel. 

[0008] From such a point, the active matrix is excellent as a liquid crystal display of an animation 
display response of high resolution except for the indicating equipment of a part of low functions. 
Also in this, it excels compared with the metal, the insulator layer, the metal laminating (MIM) 
method, etc. whose thin film transistor (TFT) methods which are 3 terminal components are 
other 2 terminal components. 
[0009] 

[Problem(s) to be Solved by the Invention] If the indicating equipment which combined current, 
the TFT method, and the pneumatic liquid crystal has also realized the liquid crystal television of 
20 molds and it glances, a flat-surface indicating equipment will be technically completed by the 
method of a current TFT-pneumatic liquid crystal, and the rest will be considered only like 
[ which is improved towards the further enlargement and the formation of large display 
capacity ]. 

[0010] However, it competes with CRT whose liquid crystal display is the mainstream of current 
and a display, and some serious problems are left behind in respect of image quality for replacing 
CRT which has a problem of a large size and the amount of Oshige as a flat-surface display in 
the future. 

[001 1] The most important problem is that the speed of response to the signal wave form 
electric field of liquid crystal is slow, and another is that the angle of visibility large enough is not 
obtained. 

[0012] First, the speed of response of liquid crystal and the relation of image quality are 
explained. 

[0013] In the current TFT-pneumatic liquid crystal indicating equipment (it expresses Following 
LCD), it fades by the animation display, active jamming is perceived, and it has been a big 
problem. The cause is explained to the Heisei 10 liquid-crystal institute:LCD forum sponsorship 
"for LCD eating into a CRT monitor commercial scene, it is - from a viewpoint of - animation 
display" by Kurita. and the 1 st term "the image quality in the means of displaying and the 
animation display of a hold mold display" (reference 3 is called below) in detail. 
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[0014] In CRT and LCD. the time responses of the display light differ, and as shown in drawing 
20 . the display light of CRT is an impulse mold, and as shown in drawing 21 . the display light of 
LCD is a hold mold. This is because it has answered [ that liquid crystal is functioning only as a 
shutter which penetrates not spontaneous light but the light of a back light and is made to 
shade, and ] using 1 field (1 display period) inner ******** which is 16.7ms since the speed of 
response of the present liquid crystal is about 15ms. 

[0015] The response time is also expressed as the same semantics as a speed of response for 
explanation. 

[0016] In such a hold mold display, if the **♦* motion (motion to which right-and-left both eyes 
follow an animal object smoothly almost similarly) most important when perceive a dynamic 
image among eye movement, and the visual time amount storage effect be almost perfect, the 
content of an image which be perceive by the observer become the brightness of an average of 
some pixels, and should be express by different pixel will disappear thoroughly. 
[001 7] Although the rate of occupying to the eye movement with buildup of a motion rate falls, if 
3«e:|c:|c* motion is a motion within 4-5 (degree/second), it is supposed that it can be followed only 
by **♦* motion. Moreover.- the full speed of ♦♦*♦ in a short time is set to 30 (degree/second). 
The time amount storage effect will be considered to integrate with the luminous stimulus in a 
short time for less than several 10ms nearly thoroughly if it is the following brightness to some 
extent. Since many dynamic images actually displayed fill these angular velocity and brightness, 
in a hold mold display, animation dotage will arise according to the so-called eye tracking. 
[0018] In order to lose animation dotage fundamentally by LCD. it is necessary to make it the 
same impulse mold display as CRT. Although there are the approach of always not switching on 
like current, seeing a back light using a shutter, and making it the upper impulse luminescence 
and an approach which a high speed is made to brush in this, in any case, it is necessary to 
accelerate the speed of response of liquid crystal more nearly substantially than current. 
[0019] This explanation is given using drawing 22 . Time amount is shown on an axis of abscissa 
by drawing 22 . and the amount of luminescence of a back light and the amount of transmitted 
lights of LCD are shown on an axis of ordinate. It is time amount (gate-on time amount) required 
in order that t may open the gate which is the scan signal line of TFT in drawing 22 , and n is the 
number of a scan signal line (gate line). For this reason, if it is the display of the n number of 
scanning lines (the number of scan lines), in order to turn on all TFT(s), the time amount of txn is 
needed. 

[0020] The curve in drawing 22 is the time response property of liquid crystal, and tau is the 

speed of response (response time) of liquid crystal. 

[0021] After turning on last n Motome's gate line, and the liquid crystal of the n-th line answers, 
the same impulse mold display as CRT can be performed by making a back light light up or emit 
light. 

[0022] According to the above-mentioned reference 3. the effective luminescence period ratio 
(compaction ratio) of a back light as an impulse mold display is made into 25% of 1 field (1 display 
period) 1 6.7ms. and, thereby, must set the light source burning period (luminescence period of a 
back light) T to about 4ms. Moreover, n will be about 1000 if it is going to reproduce high- 
definition television broadcasting of the 1025 number of scanning lines. 

[0023] The speed of response of liquid crystal is tau=16.7 second-txn-T. For this reason, it is 
necessary to consider as tau<=16.7ms-4 second-txn. 

[0024] The gate-on time amount t of current and TFT is 20". Although about 10 microseconds 
and enlargement are difficult at amorphous silicon alphaSi-TFT which the large display module 
has realized, it is about 3 microseconds in high polish recon PSi-TFT of electron mobility. 
[0025] When alphaSi-TFT is used, even if PSi-TFT can be used for the speed of response of 
liquid crystal required in order to realize the dynamic image of full specifications without 
animation dotage from this 2.7 or less ms. it turns out that it must be 9.7 or less ms. In practice, 
since process temperature of PSi-TFT is as high as 1000 degrees C or more, it cannot use the 
usual glass substrate but must use quartz glass. For this reason, enlargement is difficult and the 
display which realizes high-definition television broadcasting of full specifications is deficient in 
implementability. 
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[0026] The speed of response of current liquid crystal of realizing the dynamic image of the full 
specifications which were mentioned above and which are the speed of responses for 2,7 or less 
ms using alphaSi-TFT, and do not have animation dotage even if it is about 15ms like and 
changes a back light system into an impulse mold is impossible. 

[0027] It is based on the following reasons that the speed of response of current liquid crystal is 
slow. 

[0028] Drawing 23 shows the electric-field response of the present pneumatic liquid crystal The 
cylinder is expressing the liquid crystal molecule 16. A pneumatic liquid crystal is deltaepsilonE 
(1/2)2 which switches by dielectric anisotropy deltaepsilon which is the difference of the 
dielectric constant of the direction of a molecule m^or axis, and the direction of a molecule 
minor axis (change of an orientation condition), and is generated between the electric fields E 
impressed. Torque is produced with dielectric energy and orientation is changed. Orientation is 
changed so that a molecule major axis may be in agreement with electric field as shown in 
drawing 23 (b) when deltaepsilon is forward, and when deltaepsilon is negative, orientation is 
changed so that electric field and a molecule major axis may cross at right angles. 
[0029] Since that energy of the response by dielectric anisotropy deltaepsilon is small, generally 
in the liquid crystal which carries out this type of response, only the speed of response of 
several 100ms - 10ms of numbers is obtained. Dielectric energy (1/2) deltaepsilonE2 Since it is 
the scalar quantity which does not depend in the direction of electric field E, even if electric field 
E are alternating currents, a pneumatic liquid crystal only changes only to an one direction. Since 
after removing electric field returns to initial orientation by viscous relaxation of liquid crystal, 
generally falling after electric-field clearance (the time amount is set to taud) is still later than 
the standup (the time amount is set to taur) by electric-field impression. 

[0030] since the above-mentioned ferroelectric liquid crystal has spontaneous polarization and 
the speed of response for 1 or less ms can be obtained easily., not the passive matrix that 
harnessed memory nature but research which uses an improvement of animation image quality 
as a drawing wax combining TFT is done (it calls at Terada etc. — collection 3rd separate 
volume of applied physics relation union lecture meeting lecture drafts 1316 term 28 p-V -8 
"the Half-V character switching mode FLCD" and the following reference 4 are called the 46th 
time). 

[0031] Drawing 24 shows the electric-field response of a ferroelectric liquid crystal. A 
ferroelectric liquid crystal carries out the so-called in plane switching switched in the condition 
parallel in a substrate side, when it switches by Ps-E which is the inner product energy of 
spontaneous polarization Ps and electric field E and the direction of spontaneous polarization Ps 
is in agreement with the direction of electric field. Since the energy of the response by 
spontaneous polarization Ps is large, the speed of response of several 100 microseconds - 10 
microseconds of numbers for 1 or less ms is obtained easily. Since Ps-E which is the inner 
product energy of spontaneous polarization Ps and electric field E is vector quantity for which it 
depends in the direction of electric field E, it can change an optical standup (taur) and optical 
falling (taud) similarly according to the direction of electric field E at high speed. 
[0032] Moreover, it is conventionally attained easily by combining the difficult halftone 
(gradation) display with TFT at the passive matrix. 

[0033] Thus, in respect of a speed of response, although it is a very advantageous ferroelectric 
liquid crystal, there is a characteristic problem of a large number which are not in a pneumatic 
liquid crystal. A ferroelectric liquid crystal is a smectic liquid crystal, as compared with a 
pneumatic liquid crystal, near exists in a crystal and a layer system exists in molecular 
arrangement. For this reason, it is difficult to carry out orientation to homogeneity over a large 
area. Moreover, since turbulence and the orientation to like become [ a layer system ] an 
ununiformity by the mechanical shock, there is a problem in respect of dependability. Although 
shock resistance is solvable by forming the wall-like structure and fixing a substrate firmly in a 
display (above reference 1 reference), a stacking tendency becomes difficult further by forming a 
wall. 

[0034] Moreover, since the ferroelectric liquid crystal has spontaneous polarization, if the status 
signal is not made to input and switch, spontaneous polarization will become having turned to the 
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one direction with as, if this condition continues for a long time, a charge will collect in the 
interface of a ferroelectric liquid crystal and the orientation film, and it also has the problem that 
the so-called seizure phenomenon happens. [0035] Furthermore, in order to pull out the property 
enough, it is necessary to make a ferroelectric liquid crystal into the thin eel thickness structure 
of 2 micrometers - 1.5 micrometers. When the usual pneumatic liquid crystal is used, it is about 
4-micrometer eel thickness. For this reason, there is a possibility that eel capacity becomes 
larger than the usual pneumatic liquid crystal, the charge charge to the pixel by TFT within need 
time amount may decrease, and switching may become imperfection. In order to solve this 
problem, the charge capacity of TFT must be raised, but the large structural change of TFT is 
not desirable from a<cost side in order to raise the difficulty of manufacture. 
[0036] Since it is such, research which is going to raise the speed of response of the pneumatic 
liquid crystal currently used from the former is also done briskly. Research that a speed of 
response will be raised using an orientation condition different from TN (twist pneumatic) 
orientation which is used with the current mainstream and known well actually is done. 
[0037] The inside of them, The orientation condition called a bend eel or pie eel It uses. A 
pneumatic liquid crystal The response[ high-speed ]-i2ed research is known well (T. according to 
Miyashita etc.). [ Conference Proceedings of The 1 3 th International Display Research ] 
Conference (Euro Display*93), (1993) p.149 "Wide viewing Angle display mode for active matrix 
LCD using bend alignment liquid crystal cell" and the following reference 5 are called. It is 
reported by the bend orientation eel that the speed of response of TN orientation eel which is 
about 15ms becomes short conventionally till about 2ms. This high-speed response-ization is 
attained by controlling the flow (flow) of the liquid crystal produced in a eel by the response of 
liquid crystal (the Heisei 10 liquid-crystal institute by Miyashita etc.: call LCD forum sponsorship 
"for LCD eating into a CRT monitor commercial scene, it is - from a viewpoint of - animation 
display", the 7th term "the field sequential full color liquid crystal display using the high-speed 
response characteristic of OCB liquid crystal", and the following reference 6). The point of using 
the dielectric anisotropy is the same as that of the conventional pneumatic liquid crystal. 
[0038] However, it depends for the speed of response of bend orientation on halftone display 
level greatly as reported also to the above-mentioned reference 5. Generally, when a dielectric 
anisotropy Is forward, although the speed of response of the pneumatic liquid crystal using a 
dielectric anisotropy has the largest include angle by which a molecule runs [ the case where 
strong electric field to which a liquid crystal molecule m^uor axis is thoroughly assembled in the 
direction of electric field from initial orientation are impressed ], It is the quickest It is the 
quickest, although the include angle by which a molecule runs [ the case where strong electric 
field to which a liquid crystal molecule m^or axis becomes vertical thoroughly in the direction of 
electric field are similarly impressed from initial orientation ] is the largest also when a dielectric 
anisotropy is negative. 

[0039] This is because the speed of response of a pneumatic liquid crystal is not decided by the 
include angle or distance by which a liquid crystal molecule runs, but it is decided by torque 
given first as shown in drawing 25 and drawing 26 . Drawing 25 is full switching and drawing 26 is 
halftone switching. For this reason, also in bend orientation, the speed of response between 
perfect light and darkness is as short as 2 or less ms. but the speed of response during a 
halftone display may become slow, and may exceed 7ms. 

[0040] Of course, the high-speed response of liquid crystal required for the image quality 
improvement of the animation dotage explained previously must be attained among all halftone 
displays. 

[0041] Moreover, as shown in above-mentioned reference and above-mentioned drawing 27 , in 
order to form the bend orientation, since [ which needs bias voltage ] the angle of visibility is 
narrow, the phase contrast plate for angle-of-visibirity amplification is required for a bend 
orientation eel. Since bias voltage leads to the increment in power consumption, it is a big 
problem. 

[0042] Although an angle of visibility is explained later, in order to realize the animation of full 
specifications, the approach of using a phase contrast plate is completely inadequate, and it is 
not desirable from and the field of cost. 
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[0043] the speed of response of these halftone displays — imperfection — the image quality 
improvement of animation dotage cannot be attained in a bend orientation eel from the need for 
bias voltage, and the straitness of an angle of visibility., and the display which realizes the 
animation of full specifications cannot be obtained. 

[0044] The HAN orientation eel is proposed as an approach of solving the problem which needs 
the bias voltage of a bend orientation cel. On the other hand, a HAN orientation eel carries out 
level orientation of the liquid crystal with a substrate, and carries out the so-called hybrid 
orientation which carries out vertical orientation of the liquid crystal in an another side 
substrate, in this way, the orientation condition of the one half of bend orientation is realizable 
without bias voltage (Proceedings of Society for Information Di^lay (SID96) T. — it is based on 
Saitoh etc. — ) (1996) p.17l HAN-LCDs with Dual Subpixels Fabricated Using a Photopolymer 
Film Exhibitng Wide Viewing Angle, " Fast Response Time, and Low Driving Voltage" (reference 7 
is called below), or JP.1 1-14990,A. However, like a bend orientation eel, a speed of response is 
as slow as 10ms or more to a halftone display, and in order to extend an angle of visibility, a 
phase contrast plate is required for it. 

[0045] As mentioned above, satisfactory response[ high-speed ]-izing by which the current 
report is carried out and which includes a halftone display by the approach of improving the 
speed of response of a pneumatic liquid crystal using orientation other than the conventional TN 
orientation is impossible. 

[0046] Next, an angle of visibility is explained. About an angle of visibility, as absolute quantum 
assessment as a speed of response is not progressing. This is for the direction which views and 
listens to a screen to be greatly dependent not only on the screen size of a display but the 
location where it is viewed and listened, a gestalt. etc. However, in order for a liquid crystal 
display to compete with CRT as mentioned above, and to replace CRT in the future, the largest 
possible angle of visibility is required. Incidentally the range until brightness falls to one half to 
the case where it observes from a transverse plane in CRT is made into the effective angle of 
visibility, and **80 degrees is attained from almost all models. 

[0047] In order for the liquid crystal display which is not spontaneous light to realize a large 
angle of visibility, it is required to carry out in plane switching as known well. The difference 
between switching (vertical switching) ( drawing 28 ) of the conventional liquid crystal and in 
plane switching ( drawing 29 ) is explained using drawing 28 and drawing 29 . 

[0048] By switching (vertical switching) of the conventional liquid crystal, the configuration (front 
view) of the liquid crystal molecule seen from the observer changes a lot in the two condition of 
switching. Since the liquid crystal molecule has the refractive-index anisotropy (n//>n**), if its 
difference in apparent molecular shape is great, the difference in an effectual refractive-index 
anisotropy will also become large, and the contrast and the brightness between 2 conditions will 
change or reverse it by change of few observation directions. 

[0049] On the other hand, by in plane switching, the configuration (front view) of the liquid 
crystal molecule seen from the observer hardly changes in the two condition of switching. For 
this reason, an effectual refractive-index anisotropy hardly depends in the observation direction, 
display properties, such as contrast or brightness, cannot change easily, and the display 
stabilized in the large angle of visibility is obtained. 

[0050] All of each of conventional TN orientation eels explained until now. bend orientation eels, 
and HAN eels are vertical switching, and its angle of visibility is narrow. In the bend orientation 
eel and H orientation eel, the angle of visibility is extended using the phase contrast plate as 
shown in the above-mentioned reference 5. the above-mentioned reference 7. or above- 
mentioned JP.1 1-14990,A. but although one half of the brightness of a transverse plane is 
attained only in about degrees from a transverse plane but all use the phase contrast plate, 
only the angle of visibility of the one half of CRT can be attained. Of course, it is not desirable in 
cost to use a phase contrast plate. 

[0051] There are an approach of using the liquid crystal which carries out in plane switching 
spontaneously with usual opposite substrate electrode structure like [ in order to attain in plane 
switching ] drawing 17 and drawing 18 . and a method of forming the ctenidium electrode of 
positive/negative on a substrate like drawing 30 in while, impressing electric field to parallel at a 
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substrate, and carrying out in plane switching of the usual pneumatic liquid crystal. As liquid 
crystal which carries out in plane switching spontaneously with opposite substrate electrode 
structure, the ferroelectric liquid crystal is known well. 

[0052] On the other hand, about a speed of response, the speed of response of the in plane 
switching cell by the ctenidium electrode of a pneumatic liquid crystal is still slower than the 
pneumatic liquid crystal eel of the various methods explained previously, and it is 20ms or more 
of speed of responses. Usually, since electric field are impressed between counterelectrodes. 
even if inter-electrode distance is long, it is about 5 micrometers. Although the pitch of a 
ctenidium must be shortened if it is going to impress electric field sufficient on a comparable 
electrical potential difference also in the case of a ctenidium electrode, the point of a numerical 
aperture to inter-electrode distance will become longer than this. Moreover, in the in plane 
switching cell by the ctenidium electrode, in order to use leakage electric field so that clearly 
from drawing 30 , electric field are not impressed effective in liquid crystal. 
[0053] Furthermore, the so-called interface latch's effectiveness that the liquid crystal near a 
substrate is regulated by the substrate interface becomes large. Since it is such, even if the in 
plane switching cell by the ctenidium electrode of a pneumatic liquid crystal can attain a large 
angle of visibility, it is difficult to attain a high-speed response. 

[0054] Moreover. TFT structure must change structure into a ctenidium electrode from the 
conventional opposite substrate electrode it not only improves the orientation of liquid crystal, 
but, and it is not desirable in respect of cost. 

[0055] There was no means to solve the important problem of high-speed responsibility and the 
wide-^eld-of-view angle by in plane switching at a pneumatic liquid crystal with few problems 
until now that it is comparatively easy to treat as explained above. Although a ferroelectric liquid 
crystal can attain the wide-field-of-view angle by high-speed responsibility and in plane 
switching with the easy conventional opposite substrate electrode structure. It has the problem 
of characteristic many as above-mentioned. 

[0056] Although a bend orientation eel and a HAN orientation eel control the flow of liquid 
crystal and aim at an improvement of a speed of response, they are the same as that of the 
conventional pneumatic liquid crystal. [ of the point which is the response by the dielectric 
anisotropy ] For this reason, compared with the ferroelectric liquid crystal which is the response 
by spontaneous polarization, a speed of response is slow. 

[0057] The **** effectiveness (flexoelectric effect) is known as a response of the pneumatic 
liquid crystal by the dielectric anisotropy. a flexoelectric effect — D.Demus etc. — although 
explained to Handbook of Liquid crystals to depend and vol.1 p(1998).4939.3.1.3 Flexo-Electric 
Phenomena (reference 8 is called below) in detail, it explains briefly. . 

[0058] Usually, a liquid crystal molecule is dealt with as the shape of a long and slender ellipse 
so that it may be known cylindrical or well, as expressed so far. However, this is the case where 
it thinks in macro, and as long as a liquid crystal molecule is a compound, asymmetry surely 
exists in the configuration of molecule each. By the asymmetry of a configuration, polarization 
has arisen in the molecular level and a possible thing has two kinds of drawing 31 and drawing . 
32 , and drawing 33 and drawing 34 due to the asymmetry of a configuration, and polarization. 
One is the asymmetry of the direction of a molecule major axis, and it is called the tear type 
molecule 19 ( drawing 31 and drawing 32 ). Another is the asymmetry of the direction of a 
molecule minor axis.. and is called the banana mold molecule 20 ( drawing 33 and drawing 34 ). 
The molecule of each configuration has the polarization 21 of the direction shown by the arrow 
head. 

[0059] When these liquid crystal molecules exist in the natural condition, respectively, like 
drawing 31 or drawing 33 . polarization of each molecule is also completely random, is negated, 
and suits. In this condition, a liquid crystal molecule can be dealt with as usual being cylindrical. 
[0060] However, if fixed deformation is given to orientation like drawing 32 or drawing 34 , the 
difference in an existence probability will arise in the direction of orientation of a molecule, and 
polarization P22 will appear outside. In the case of a tear type molecule. It Is breadth (spray) 
deformation, and. in the case of a banana mold molecule, is deflection (bend) deformation. 
[0061] There are few tear types, banana molds, and molecules that can be divided clearly 
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actually, a molecule like drawing 35 having these descriptions is most, and if a certain orientation 
deformation takes place without distinguishing also by breadth deformation or deflection 
deformation, polarization will appear outside. 

[0062] A flexoelectric effect not only in generating of polarization by orientation deformation the 
above-mentioned reference 8 and D.Demus etc. — it depends Handbook of Liquid crystals As it 
is in vol.2 2.4.3 (1998) The Molecular Picture (reference 9 is called below) Minute polarization 
arises with motion of a molecule being restricted by electric field, induction of the orientation 
deformation is carried out by operation with minute polarization and the electric field which were 
produced, bigger polarization occurs, and it also has the description that polarization and 
orientation deformation become large at a snowslide type, in condition that orientation deforms 
further. 

[0063] Although it differs, since the spontaneous polarization of a ferroelectric liquid crystal is 
the response by polarization, its electric--field response of the pneumatic liquid crystal by the 
flexoelectric effect is quite more neariy high-speed than the response by the conventional 
dielectric anisotropy. 

[0064] The technique in which the flexoelectric effect was used and in which the electric-field 
response of liquid crystal is already reported is explained. 

[0065] If electric field are impressed at right angles to the screw axis of the cholesteric liquid 
crystal which forms the helical structure as shown in drawing 36 a molecule inclines to a screw 
axis — D.Demus Handbook of Liquid crystals etc. — it depends — vol.2 2.4.6 (1998) The 
Flexoelectrooptic Effect (reference 10 is called below), J. — Patel etc. — J.Appl.Phys. to 
depend — It is describing at 66(1989) p.1879"Fast electro-optic effect based on cholesteric 
liquid Crystals" (reference 1 1 is called below). 

[0066] In drawing 36 , xy side is equivalent to a substrate, between the substrates which 
counter, screw-axis z is made parallel and cholesteric liquid crystal is carrying out orientation to 
the substrate. 

[0067] In the electric-field condition of not impressing (E= 0) ( drawing 36 (b)). although it is the 
orientation of usual cholesteric liquid crystal, if electric field are impressed, a screw axis will 
remain as it is and a liquid crystal molecule will incline to a screw axis ( drawing 36 (a) and 
drawing 36 (c)). It turns out that this deformation is the combination of local breadth deformation 
and deflection deformation. As mentioned above, minute polarization arises locally by electric 
field, induction of the orientation deformation is carried out by operation with minute polarization 
and the electric field which were produced, bigger polarization occurs, and orientation deforms 
this phenomenon further. 

[0068] According to J.Appl.Phys. by P.Rudquist which inquired in detail about this effectiveness, 
and 76(1994) P.7778"Linear electro-optice effect based on flexoelectricity ina cholestreric with 
sign change of dielectric anisotropy" (reference 1 2 is called below), it is reported that gamma is 
obtained whenever [ about 25-degree angle-of-inclination ]. 

[0069] Since it depends for the direction to which a molecule inclines in the direction of electric 
field, if gamma is 22.5 degrees whenever [ angle-of-inclination ], by the electric field of a 2-way. 
**22.5-degree switching, i.e., 45-degree in plane switching, will be possible, and the greatest 
contrast will be theoretically acquired combining a cross Nicol's prism polarizing plate. 
[0070] A speed of response is very a high speed, and is about 100 microseconds. This is 100 
times more nearly high-speed than the speed of response of the pneumatic liquid crystal by the 
usual dielectric anisotropy from 20 times. 

[0071] Moreover, since gamma changes to linearity to field strength whenever [ angle-of- 
inclination / of a molecule ], it is easy to control a middle condition infinite in analog. Moreover, it 
is not dependent on field strength and the speed of response is fixed. 

[0072] However, since this method forms the helical structure, selective reflection will produce it 
to incident light. For this reason, sufficient dark condition cannot be acquired. Moreover, bright 
state also produces specific coloring and does not serve as a perfect white display. Although it is 
attractive only as an optical element which modulates light at high speed, as a display, it is 
inadequate. 

[0073] It is shown in the above-mentioned reference 1 2 rather than the pneumatic liquid crystal 
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according [ the liquid crystal device using a flexoelectric efFect ] to the conventional dielectric 
anisotropy that it is very a high-speed response. It is shown that it is required in it for the 
absolute value of dielectric anisotropy deltaepsilon to be small in order to fully demonstrate the 
high-speed responsibility by the flexoelectric effect. By this reference 12, absolute value 
|deltaepsilon| of a dielectric anisotropy is 0.1 or less. In order to work so that a dielectric 
anisotropy may make an one direction carry out orientation of the liquid crystal molecule to 
demonstrating high-speed responsibility according to an operation with polarization and electric 
field to which the flexoelectric effect carried out induction of the polarization according to 
orientation deformation, and induction of this was carried out, and to extinguish orientation 
deformation, it is shown that it is the thing of the property in which two effectiveness conflicts. 
[0074] as the technique which does not form the helical structure which poses a big problem as 
a display — RBarberi etc. — Appl.Phys.Left. to depend and 60 (1992) — there is a vice table 
pneumatic liquid crystal method reported to p.1085 ''Flexoelectrically controlled surface bistable 
switching In nematic liquid crystals" (reference 13 is called below). 

[0075] This is effective as a method which is made to switch between two kinds of breadth 
deformation according to the direction of electric field, and is compatible in a high-speed 
response and in plane switching, as shown in drawins 37 . A speed of response can attain several 
10 microseconds on a practical electrical potential difference. 

[0076] However, this method is bistability and has the problem that a halftone display cannot be 
performed. Moreover, clearly from drawing 37 . orientation change of liquid crystal is the same 
motion as a ferroelectric liquid crystal, and. originally cannot be controlled by the pneumatic 
liquid crystal. 

[0077] With the above-mentioned reference 13, it is Si02. Such switching is realized using the 
instability of an interface by controlling extremely vacuum evaporationo conditions (a vacuum 
evaporationo include angle, vacuum evaporationo thickness, etc.) to a precision, using the 
method vacuum evaporationo of slanting as an orientation control layer. About this technique, 
explanation is made in detail in the Patent Publication Heisei No. 502969 [ three to ] official 
report. 

[0078] However, the method vacuum deposition of slanting currently used for this technique has 
the fundamental problem that a vacuum evaporationo include angle will change within a 
substrate, if a substrate becomes large-sized. Moreover, in order to attach and vapor-deposit an 
include angle, it will be necessary to lengthen distance from a vacuum evaporationo target to a 
substrate, and equipment will be enlarged inevitably. Thus, the method vacuum deposition of 
slanting has dramatically many problems in respect of productivity. 

[0079] Moreover, the vacuum evaporationo conditions indicated by the above-mentioned 
reference 13 and the above-mentioned Patent Publication Heisei No. 502969 [ three to ] official 
report are very delicate, and very difficult to attain to homogeneity over a large area. 
[0080] Since it is such, this method is not practical use at all. 

[0081] Moreover, by this method, also in a steady state without electric field, polarization has 
always occurred, and printing will occur like a ferroelectric liquid crystal. 

[0082] the method (in plane spray) of attain high-speed response-ization indicate the 46th time, 
harness the description of a wide field of view angle using breadth deformation orientation, as 
show in the in plane switching method by Aoki etc. which usually use parallel orientation at 
collection 3rd separate volume of applied physics relation union lecture meeting lecture drafts 
1316 term 28 p-V -9 "the optimization in the semi- bistability horizontal electric field mode 
in.which the flexoelectric effect of a nematic liquid crystal be used" (a reference 14 be call 
below) at drawinE 38 . 

[0083] By this approach, the in plane switching which was usually several 10ms can accelerate 
till several ms. However, since the speed of response of in plane switching is fundamentally 
regulated by substrate interface latch in spite of using the flexoelectric effect, response[ high- 
speed ]-izing beyond it is difficult. 

[0084] Moreover, also in a steady state without electric field, polarization has always occurred, 

and printing will generate this method as well as a ferroelectric liquid crystal. 

[0085] Thus, the technique of having sufficient property required as displays, such as a high- 
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speed response, a wide--field-of-view angle, contrast, and printing, did not exist until now. 
[0086] Although this invention solves the problem of such a conventional technique and it is a 
wideHleld-of-view angle by a high-speed response and in plane switching It is not the 
ferroelectric liquid crystal which has characteristic problems, such as homogeneity and the 
shock resistance of orientation, and printing, it is widely used from the former, and that it is 
comparatively easy to treat, using a pneumatic liquid crystal with few problems, the problem of 
response[ high-speed J-izing and wide-field-of-view cornification is attained with the easy 
conventional opposite substrate electrode structure, and there is no animation dotage — 
extensive — it aims at offering an angle of visibility liquid crystal display. 
[0087]«*That is. this inventions are the high-speed responsibility of 1 or less msmus order, a 
wideHield-of-vlew angle property by in plane switching, and sufficient high contrast, and offer a 
display without printing. 
[0088] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
liquid crystal display of this invention In the liquid crystal display which modulates the above- 
mentioned incident light by impressing the electric field which met the signal wave form 
according to a display image while carrying out incidence of the light to liquid crystal to liquid 
crystal, and changing the orientation condition of liquid crystal according to the above- 
mentioned electric field the steady state to which electric field are not impressed for liquid 
crystal — setting — a certain breadth deformation — and, if can twist, the orientation condition 
of deformation is presented, and polarization is not produced but electric field are impressed 
Polarization is produced according to the breadth deformation and effectiveness 
accompanying [ can twist and ] deformation. According to this polarization It is selectively 
characterized by the breadth deformation according to the above-mentioned electric field 
different from the time of the steady state to which the above-mentioned electric field are not 
impressed impressed, and being able to twist and changing an orientation condition to 
deformation at least. 

[0089] between the substrates which counter by the above-mentioned configuration in the 
steady state to which electric field are not impressed — liquid crystal — breadth deformation — 
and it can twist, the orientation condition of deformation is presented and polarization is not 
produced. Impression of electric field produces polarization according to the breadth deformation 
and effectiveness accompanying [ can twist and ] deformation, breadth deformation 
different from the time of the steady state to which, as for liquid crystal, the above-mentioned 
electric field are not impressed [ near / one / at least / the substrate ] according to this 
polarization — and it can twist and an orientation condition is changed to deformation. 
Impression of another electric field from which reinforcement differs produces another 
polarization according to the reinforcement of this electric field according to the above- 
mentioned **** effectiveness, this polarization — liquid crystal — for example, — at least — 
the near substrate of another side — setting — another breadth deformation — and it can twist 
and an orientation condition is changed to deformation. 

[0090] Therefore, if the electric field in alignment with the signal wave form according to a 
display image are impressed to liquid crystal, the above-mentioned incident light can be 
modulated by changing an orientation condition. 

[0091] With it, it is usable like the pneumatic liquid crystal instead of a ferroelectric liquid crystal 
in the liquid crystal ingredients (paraelectricity etc.) which do not have polarization as a whole at 
the time of no electric-field impressing. Moreover, the electrode structure for impressing electric 
field is also good with the easy conventional opposite substrate electrode structure. 
[0092] In order to use not the orientation change of state that used the dielectric anisotropy 
with it but the effectiveness (fiexoelectric effect), a response is dramatically high-speed. 
For this reason, animation dotage is remarkably mitigable. 

[0093] In it. change of the above-mentioned orientation condition is in plane switching. For this 
reason, an angle of visibility can be made large. 

[0094] so, that it is comparatively easy to treat, using a pneumatic liquid crystal with few 
problems, the problem of response[ high-speed ]-izing and wide-field-of-view cornification is 
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attained with the easy conventional opposite substrate electrode structure, and there is no 
animation dotage — extensive — an angle of visibility liquid crystal display can be offered. 
[0095] The above-mentioned liquid crystal can constitute the above-mentioned liquid crystal 
display so that it may be arranged in the gap which a substrate is made to counter and is 
formed. 

[0096] Moreover, the above-mentioned liquid crystal is in the orientation condition of the 
breadth deformation which is in vertical orientation or an abbreviation vertical orientation 
condition [ near / one / at least / the substrate ] in the steady state to which electric field were 
impressed, and at least, it may constitute the above-mentioned liquid crystal display [ near the 
substrate of another side ] in the steady state to which another electric field were4mpressed so 
that it may be in the orientation condition of another breadth deformation which is in vertical 
orientation or an abbreviation vertical orientation condition. 

[0097] Moreover, in addition to the above-mentioned configuration, the liquid crystal display of 
this invention is set at 1 display period. In the 1 st scanning-line group which consists of the 
scanning line of the moiety of all the scanning lines at least, the 2nd electrical signal is set for 
the 1st electrical signal to delivery and the 2nd remaining scanning-line group at delivery and the 
next 1 display period In delivery and the 2nd scanning-line group, the 1st electrical signal for the 
2nd electrical signal at the 1st scanning-line group Delivery. The 1st electrical signal is electric 
field which return display information, and it is characterized by the crepuscular rays which were 
been the electric field which give display information, and the 1st electrical signal was impressed, 
the liquid crystal molecule was reset, the 2nd electrical signal was impressed, and the liquid 
crystal molecule switched carrying out incidence of the 2nd electrical signal. 
[0098] In 1 display period, by the above-mentioned configuration, the 1 st electrical signal is sent 
to the 1st scanning-line group which consists of the scanning line of the moiety of all the 
scanning lines at least, and the 2nd electrical signal is sent to delivery and the 2nd remaining 
scanning-line group. In the next 1 display period, the 1st electrical signal is sent for the 2nd 
electrical signal to delivery and the 2nd scanning-line group at the 1st scanning-line group. The 
1 st electrical signal is electric field which return display information, the 2nd electrical signal is 
electric field which give display information, and is all periods, and after the 1st electrical signal 
is impressed, a liquid crystal molecule is fully reset, the 2nd electrical signal is impressed and a 
liquid crystal molecule fully switches, light carries out incidence of it. 
[0099] That is. in 1 display period, only either of the processing which returns display 
information, and the processing which gives display information to a pixel electrode performs 
each scanning line. 

[0100] Since the count of the processing which gives display information to a pixel electrode 
during 1 display period can be reduced, it becomes unnecessary therefore, to make into a high 
speed so much the rate (the rate of rise and falling rate) which gives the display information on 
the scanning line per one to a pixel electrode. 

[0101] so, the effectiveness by the above-mentioned configuration — in addition, animation 
dotage — there is nothing — extensive — an angle of visibility liquid crystal display can be 
offered using the easy equipment of production. 

[0102] Moreover, in addition to the above-mentioned configuration, the liquid crystal display of 
this invention is set at 1 display period. They are the electric field to which delivery and the 1 st 
electrical signal return the 1st electrical signal and 2nd electrical signal to each scanning line, 
and return display information by turns. The 2nd electrical signal is electric field which give 
display information, the 1st electrical signal is impressed and a liquid crystal molecule is reset. 
The crepuscular rays which the 2nd electrical signal was impressed and the liquid crystal 
molecule switched carry out incidence, and the 1st electrical signal of the above and the 2nd 
electrical signal are characterized by a polarity being mutually reverse. 
[0103] By the above-mentioned configuration, in case a liquid crystal molecule is reset by 
impression of the 1st electrical signal, impression of electric field does not become off, but the 
electric field of reversed polarity are impressed with the 2nd electrical signal. 
[0104] Therefore, unlike turning off impression of electric field, the shift to a reset condition can 
be made steep. 
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[0105] So. in addition to the effectiveness by the above-mentioned configuration, a response is 

more possible for a high speed, and animation dotage can be mitigated further. 

[0106] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 thru/or drawing 1 6 . 

[0107] The liquid crystal display concerning the gestalt of this operation is an active matrix, and 
using drawing 18 and drawing 19 . as it was already explained, it can be manufactured. For this 
reason, explanation is omitted. 

[0108] In the liquid crystal display concerning the gestalt of this operation, liquid crystal uses not 
a ferroelectric liquid crystal but the pneumatic liquid crystal. 

[0109] In order to fully demonstrate a flexoelectric effect and to carry out a high-speed 
response, as for the dielectric anisotropy of a liquid crystal ingredient, it is desirable that the 
absolute value is smaller than 1, and it is more desirable that it is smaller than 0.5. 
[0110] In the steady state to which electric field are not impressed, as shown in drawing 1 , 
orientation processing is performed so that orientation may be carried out by pre tilt angle 
thetap [ near / one / the substrate ], and orientation processing is performed so that orientation 
may be carried out by pre tilt angle-thetap [ near the substrate of another side ]. In drawing 1 . 
xy side is equivalent to a substrate side, and the z-axis corresponds in the direction of thickness 
of a liquid crystal layer. 

[0111] Two substrates are made to counter so that it may become the azimuth psi from which 
the direction of orientation differs, are stuck, and liquid crystal is installed and formed in a gap. 
[01 12] pola in drawing 1 is a polarizing plate, while being installed so that liquid crystal may be 
inserted, each polarization direction is turned to a x axis and y shaft orientations, and cross 
Nicol's prism arrangement of it is carried out. 

[0113] On the other hand, the azimuth of the liquid crystal in a substrate is used as the 
polarization shaft of one polarizing plate with parallel ( drawing 1 x axis), and the azimuth of the 
liquid crystal in an another side substrate is in agreement with both of the polarization shafts of 
a polarizing plate. Since the azimuth psi of the liquid crystal in an another side substrate 
determines the brightness at the time of clear display, the brightness maximum by considering as 
45 degrees is obtained. 

[0114] In this steady state, since it was twisted with breadth deformation and deformation has 
arisen, in the minute space of deformation, polarization has occurred with the flexoelectric 
effect, but since the deformation over the direction of thickness of a liquid crystal layer (Z 
direction) is the symmetry as the whole display, outside, polarization does not appear (P^O). 
Unlike a ferroelectric liquid crystal, printing does not occur at this point. The bold arrow in 
drawing 1 shows that FUREKUSO polarization has occurred in the opposite direction in the 
vertical one half of a liquid crystal layer. 

[0115] If direct-current electric field are impressed to this display, according to the direction and 
reinforcement of electric field, the orientation of liquid crystal will deform so that the direction 
component of electric field of FUREKUSO polarization may become max. 
[0116] When negative electric field with strong enough reinforcement are impressed to the z- 
axis like drawing 2 in an opposite direction, it is twisted, deformation is canceled and, on the 
other hand, it changes to breadth deformation parallel to the orientation azimuth (X-axis) of a 
substrate. When field strength is weak, according to field strength, orientation changes to the 
condition that medium's torsion deformation of drawing 1 and drawing 2 remained. Since breadth 
deformation of drawing 2 has the azimuth psi of orientation parallel to the polarization shaft of a 
polarizing plate, it will be in a quenching condition and a dark display will be obtained. 
[01 17] When forward electric field with strong enough reinforcement are impressed to z shaft 
orientations like drawing 3 . it is twisted, deformation is canceled and it changes to breadth 
deformation parallel to the orientation azimuth psi of an another side substrate. When field 
strength is weak, according to field strength, orientation changes to the condition that medium's 
torsion deformation of drawing 1 and drawing 3 remained. Since breadth deformation of drawing 3 
has the azimuth psi of orientation parallel to neither of the polarization shafts of the polarizing 
plates, it will be in a transparency condition and clear display will be obtained The brightness 
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maximum by what the azimuth is made into 45 degrees for is obtained. 

[01 18] Halftone can also be acquired by impressing the electric field from which reinforcement 
differs. Since the symmetric property of orientation collapses except the dark display condition 
of drawing 2 . and electric-field the steady state which not only the clear display condition of 
drawing 3 but is not impressed, in the state of the display except electric-field a non-impressed 
steady state, FUREKUSO polarization has surely occurred. This can perform switching between 
all halftone display conditions at high speed. In addition, switching is that the orientation 
condition of liquid crystal changes according to impression electric field here. 
[0119] On the other hand, since polarization is mutually negated in electric-field the steady state 
which is not impressed [ which does not display ] and it<does not appear outside, printing is not 
generated. 

[0120] For an obsen/er. like drawing 4 . switching of this indicating equipment is in plane 
switching, and can obtain the display of a wide-field^of-view angle. 

[0121] Pre tilt angle thetap determines the magnitude of breadth deformation of electric-field a 
non-impressed steady state. FUREKUSO polarization generated in very small space becomes 
large, and can make a speed of response quick more, so that breadth deformation is large. 
[0122] From the point which makes breadth deformation max, 45 degrees of a pre tilt angle are 
an ideal. If a pre tilt angle exceeds 45 degrees, deflection deformation will become stability from 
breadth deformation. Although FUREKUSO polarization is generated also in deflection 
deformation, since switching like the gestalt of this operation is not generated, it must be 
avoided. However, although the pre tilt angle of 45 degrees is an ideal, since it is the criticality of 
breadth deformation and deflection deformation as mentioned above, there is a problem in 
respect of dependability. Therefore, in order to demonstrate the display engine performance 
enough and not to produce a problem in respect of dependability, it is desirable to make a pre tilt 
angle smaller than 45 degrees at 40 degrees or more. And a pre tilt angle is the range which 
does not exceed 45 degrees, and it is desirable from the point of high-speed responsibility that it 
is a higher value. 

[0123] When a pre tilt angle is small, polarization to generate becomes small, a speed of 
response becomes slow, but as for orientation processing, stable production becomes difficult, 
so that a pre tilt angle is generally large. 

[0124] As it is in the above-mentioned reference 8, reference 9, and reference 12, it is the 
description that it is also in inverse proportion to the viscosity of liquid crystal as well as the 
speed of response of the electric-field response by FUREKUSO polarization being proportional 
to the magnitude of FUREKUSO polarization. Therefore, even if the viscosity of liquid crystal is 
low and is not the above high pre tilt angles, when sufficient high-speed response can be 
attained, it is possible to avoid the difficult high pre tilt angle of stable production, and to apply, if 
it is 5 degrees or more in pre tilt angle. In such a case, a pre tilt angle should just be less than 
45 degrees in 5 degrees [ or more ] or more, i.e., 5 degrees. That is, if the viscosity of liquid 
crystal is 20cP(centipotse) -30cP, even if a pre tilt angle is 5 degrees or more 40 degrees or 
less, a high-speed response will be attained enough. 

[0125] The description of the various means of displaying explained in a table 1 until now was 
summarized. The possible thing of an improvement did not measure contrast, brightness, etc., 
but measured them only for the essential engine performance, the inside of a table, and a speed 
of response — starting - when the quickest at falling, a halftone display, and all cases — it 
wrote by the case of being the latest. Moreover, the angle of visibility made O what carries out in 
plane switching, and made the thing without that right x. 
[0126] 
[A table 1] 
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[0127] Among a table, since cholesteric ********** is formed, selective reflection is produced 
intrinsically and contrast is very bad. It is applicable only to light modulation equipments other 
than a display. 

[0128] Moreover, although not indicated to a table 1. the ferroelectric liquid crystal has the 
problem of characteristic many of the difficulty and the shock-proof weakness of orientation 
homogeneity originating in a layer system as above-mentioned. 

[0129] According to the gestalt of this operation, high-speed responsibility, a wide-field-of-view 
angle property, and a halftone display are possible, and a liquid crystal display without the 
animation dotage which was a problem until now can be offered so that clearly from a table 1 . 
Since there is no image printing at the time of non-display, this display is satisfying also in 
respect of dependability. 

[0130] Next, how to display an impulse mold without animation dotage with the liquid crystal 
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display of such high-speed responsibility is explained. 

[0131] As shown in drawing 5 . the impression scan of the 1st signal which resets display 
information is first carried out to all scan lines within 16.7ms of 1 display periods. Here, it thinks 
of Nor Marie Black who makes the time of not impressing a status signal a dark condition, and 
makes the target pixel bright state with a status signal. In addition, reset is that liquid crystal 
returns to the orientation condition at the time of no electric-field impressing here. 
[0132] Then, the impression scan of the 2nd signal which is a status signal is carried out to all 
scan lines. Here, after a signal is inputted like drawing 5 in the liquid crystal of each pixel, a 
uniform impulse mold display can be performed by the full screen by turning on the light source 
certainly, after [ if it starts / both / and answers enough. ] the liquid crystal of th« last scan line 
(the n-th line) will fully switch, falling and by the time the following signal is inputted. 
[0133] Since display information should just be reset while writing in display information by the 
2nd signal so that drawing 5 may show, a falling response may not be a high speed so much. 
However, in order to perform two scans at 1 display period and to display the same display 
capacity (the number of scan lines), gate-on time amount must be a high speed from present 
alphaSi-TFT. 

[0134] When the light source burning period T is 4ms and sets a several n scan line to 1000 as 
above-mentioned, the gate-on time amount t is t=(16.7 second-tau-T)/(2xn), 
since — even if t<=(16.7ms-4ms-0)/(2xn) =6.35microsecond**6microsecond comes even if the 
speed of response tau of liquid crystal is 0, and the speed of response tau of liquid crystal is 0, 
the gate-on time amount t must be 6 or less microseconds. 

[0135] Since the gate-on time amount of alphaSi-TFT is about 10 microseconds, it is impossible 
to perform the animation display of direct HDTV. However, with this type of method of 
presentation, from the upper formula, if it is SDTV of 525 scan line numbers, the gate-on time 
amount t is set to 12 microseconds, and can be realized also by alphaSi-TFT. 
[0136] Here, the HDTV display of 1000 scan line numbers can be performed by performing up 
Shimowake rate actuation. The standup speed of response tau of liquid crystal must be 2.7 or 
less ms. The falling speed of response of liquid crystal must be the gate-on less than time 
amount for 1 0 microseconds of 500 duties, i.e.. 5ms. Although the already reported speed of 
response is inadequate also at the conventional pneumatic liquid crystals other than the gestalt 
of this operation as for this, it is the speed of response which may be able to be attained by the 
further amelioration. However, by this method, up Shimowake rate actuation is surely required, 
and the number of actuation drivers will double. In a liquid crystal display, the number of drivers 
is in what influences a manufacturing cost most, and is a big problem. Although in other words 
this means of displaying does not need to have so quick a speed of response, there is a big 
problem in respect of a manufacturing cost. 

[0137] The method of presentation of another impulse mold is explained. 

[0138] it is shown in drawing 6 — as — the inside of 16.7ms of 1 display periods — the scanning 
line of the moiety of all the scanning lines — namely, (the — LI (1) line — ) the — LI the [ (2) 
lines and ] — LI (3) lines and the 1st scanning-line group which consists of — the 1st electrical 
signal — delivery — the 2nd remaining scanning-line group — namely, (the [ L2 (1) line, ] the 
[ L2 (2) line. ] L2 (3) line, — ) — **** — in delivery and the next 1 display period, the 1st 
electrical signal is sent [ the 2nd electrical signal ] for the 2nd electrical signal to delivery and 
the 2nd scanning-line group at the 1st scanning-line group. The so-called interlace display is 
performed. 

[0139] Like the above-mentioned approach, the 1st electrical signal is a signal which resets 
display information, and the 2nd electrical signal is electric field which give display information. 
[0140] It thinks of Nor Marie Black who makes a dark condition the time of not impressing a 
status signal here, and makes the target pixel bright state with a status signal. 
[0141] In each display period, the pixel to which the 2nd signal which is a status signal was 
impressed By the time the 1st electrical signal which is a signal which resets display information 
is inputted into a degree, it will start certainly. If it will fall certainly by the time the 2nd signal 
whose pixel to which the 1st electrical signal which is a signal which resets display information 
was impressed is a status signal is inputted into a degree After the liquid crystal of each last 
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scan line of the 1st scanning-line group and the 2nd scanning-line group fully switches, by 
turning on the light source, a uniform impulse* mold display can be performed by the full screen. 
[0142] Since the number of scanning lines does not increase substantially in this means of 
displaying so that drawing 6 may show. TFT does not have a problem by the conventional engine 
performance, and is good at alphaSi-TFT of the present when gate-on time amount is 10 
microseconds. Display capacity is similarly considered as 1000 scans. 

[0143] However, not only a standup but falling of the speed of response of liquid crystal must be 
a high speed equally. 

[0144] This speed of response must be 2.7 or less ms as above-mentioned. A table 1 shows that 
the means of displaying of the gestalt of this operation is the optimal. Especially the speed of 
response of falling is quite difTicult for attaining in a current pneumatic liquid crystal. 
[0145] Furthermore, in order to set the speed of response during all halftone displays to 2.7 or 
less ms, when the variation in the TFT engine performance in a large-sized substrate etc. is 
taken into consideration, it starts, and falling is much less than 1ms. and the simple thing been 
about 100 microseconds is desirable [ falling ]. 

[0146] Although the impulse mold display of target HDTV can be performed if a up Shimowake 
rate actuation method is adopted by increasing the number of TFT drivers in the means of 
displaying of drawing 5 when the liquid crystal of a high-speed response is used, and the falling 
speed of response of liquid crystal is slow, this has a problem in manufacturing cost. 
[0147] Liquid crystal can perform the impulse mold display of a standup and target HDTV if it is 
a high-speed response, without falling [ both ]. and hanging a burden on a TFT driver. The display 
of the gestalt of this operation is more excellent in this point. 

[0148] Based on an example, this invention is explained further in detail. In addition, this 

invention is not limited to this. 

[0149] 

[Example] [Measurement of a dielectric anisotropy] First, the dielectric anisotropy of pneumatic 
liquid crystal MLC-6062 (Merck Co. make) was measured. 

[0150] To the substrate in which the ITO electrode of a Icmxicm square was formed on glass, it 
is Ta 205 as an insulator layer like drawing 19 . 1000A formed membranes. 250A of water 
solutions of PVA (polyvinyl alcohol) was continuously applied with the spin coat method as an 
orientation film ingredient on it. and at 120 degrees C, it calcinated for 60 minutes and 
membranes were formed. 

[0151] One more same substrate was produced and rubbing processing was performed to these 
substrates. On both sides of the spacer of the diameter of 50 micrometer, these substrates 
were stuck in between. In this case, it was made for the direction of rubbing to become the same 
(parallel rubbing). 

[0152] After measuring electrostatic capacity in the state of an empty cel. MLC-6062 were 
poured into the gap of a substrate by capillarity, and the ir\iected hole was closed and it 
completed. 

[0153] When observed rotating a eel under the polarization microscope of a cross Nicol's prism, 
dark field and light field interchanged every 45 degrees, and it was checked that it is uniform 
level orientation. 

[0154] To the substrate in which the ITO electrode of a Icmxicm square was formed on glass, it 
is Ta 205 as an insulator layer like drawing 19 . 1000A formed membranes. 250A of silane 
coupling agent DMOAP(s) was continuously applied with the spin coat method as an orientation 
film ingredient on it. and at 1 50 degrees C. it calcinated for 60 minutes and membranes were 
formed. 

[0155] One more same substrate was produced. On both sides of the spacer of the diameter of 
50 micrometer, these substrates were stuck in between. 

[0156] After measuring electrostatic capacity in the state of an empty cel. MLC-6062 were 
poured into the gap of a substrate by capillarity, and the injected hole was closed and it 
completed. 

[0157] When observed rotating a eel under the polarization microscope of a cross Nicol's prism, 
it is always dark field and it was checked that it is uniform vertical orientation. 
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[0158] The electrostatic capacity of these level orientation eels and vertical orientation eels was 
measured, it asked for specificHnductive-capacity epsilon//of the direction of a molecule major 
axis, and specificHnductive-capacity epsilon** of the direction of a molecule minor axis from the 
ratio with the electrostatic capacity of each empty eel, and the dielectric anisotropy was 
searched for from the difference. 

[0159] Thus, dielectric anisotropy deltaepsilon of pneumatic liquid crystal MLC-6062 for which it 
asked was dramatically small, and was 0.2. 
[0160] [Example 1] 

[Production of a liquid crystal display component] To the substrate in which the ITO electrode of 
a Icmxicm square was formed on glass, it is Ta 205 as an insulator layer like drawing 19 . 250A 
of NMP(s) was continuously applied with the spin coat method as an orientation film ingredient 
on it by lOOOA's forming membranes and using polyimide RN715 (the Nissan chemistry company 
make) as a solvent, and it calcinated at 190 degrees C for 60 minutes, and membranes were 
formed. 

[0161] One more same substrate was produced and rubbing processing was performed to these 
substrates. On both sides of the spacer of the diameter of 50 micrometer, these substrates 
were stuck in between. In this case, it was made for the 1 80 degrees of the directions of rubbing 
to differ (antiparallel rubbing). 

[0162] Pneumatic liquid crystal MLC-6062 were poured into the gap of a substrate by capillarity, 
and the irijected hole was closed and it completed. 

[0163] It was 45 degrees when the pre tilt angle of this eel was measured with the magnetic field 
volumetric method. 

[01 64] The same substrate was produced 1 more set and rubbing processing was performed to 
these substrates on the same conditions as the above. On both sides of the spacer of the 
diameter of 5 micrometer, these substrates were stuck in between. In this case, it was made for 
the 45 degrees of the directions of rubbing to differ. 

[0165] Pneumatic liquid crystal MLC-6062 were poured into the gap of a substrate by capillarity, 
and the injected hole was closed and it completed. 

[0166] When this liquid crystal display component was observed with the polarization 
microscope, two kinds of orientation conditions distinguished by disclination (corresponding line) 
were observed. Under the cross Nicol's prism, one orientation condition did not show a 
quenching location, but another orientation condition showed the quenching location. Thereby, it 
turned out that the orientation condition which does not show a quenching location can be 
twisted with breadth deformation, and is the orientation by deformation, and the orientation 
condition which shows a quenching location is deflection deformation. 
[01 67] Although it was checked that can twist with breadth deformation, and, as for the 
orientation part of deformation, transmitted light reinforcement changes, and orientation is 
changing when electric field were impressed to this liquid crystal display component for which 
two kinds of orientation conditions are Intermingled, as for the orientation part of deflection 
deformation, it was checked that the transmitted light does not change and orientation is not 
changing. 

[0168] It considered as the arrangement which can twist with breadth deformation and, on the 
other hand, makes the polarization shaft of a polarizing plate in agreement [ in the direction of 
rubbing of a substrate ] paying attention to the orientation part of deformation like drawing 1 . In 
this condition, the transmitted light has arisen and quenching has not carried out. 
[0169] With another polarity, the transmitted light increased from the time of no electric-field 
impressing further to the transmitted light having disappeared and quenched it in one polarity, 
when the electric field to impress were observed as direct-current electric field of electrical- 
potential-difference value 10V and Is of impression time amount, changing the polarity. 
[0170] [The electric-field impression approach (1) and property measurement] It was impressed 
by this liquid crystal display component, replacing a polarity, whenever it set direct-current 
electric field of 100ms of pulse width for Is like drawing 7 . and a speed of response and 
transmitted light reinforcement were measured, changing an electrical potential difference. 
[0171] The reinforcement at the time of having measured transmitted light reinforcement as 
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output voltage of the photomultiplier tube, installing a liquid crystal display component, having 
used reinforcement at the time of a parallel Nicol's prism as 100% for the reinforcement at the 
time of the cross Nicors prism of a polarizing plate in case there is no liquid crystal display 
component 0%, and impressing electric field was defined as a relative value in the meantime. TS 
is the transmitted light reinforcement of the steady state in [ electric-field ] not Impressing. 
[0172] As shown in drawing 7 . transmitted light reinforcement changed focusing on the 
transmitted light reinforcement TS of the steady state in [ electric-^field ] not impressing so that 
the polarity of pulse electric field and an electrical potential difference might be followed. 
[0173] The time-axis of drawing 7 is expanded and shown in drawing 8 . TB and TD express that 
they are the transmitted light reinforcement by the side of bright state (Bright), and the 
transmitted light reinforcement by the side of a dark condition (Dark) to the transmitted light 
reinforcement TS of the steady state in [ electric-field ] not impressing, respectively. 
[0174] Transmitted light reinforcement showed the speed of response of finite to impression 
electric field. The speed of response was a value which is different by the case (falling) where it 
is removed with the case (starting) where electric field are impressed, 

[0175] As shown in drawing 8 . to the electric field of the straight polarity to which transmitted 
light reinforcement becomes bright a standup speed of response is defined as taurB. a falling 
speed of response is defined as taudB. to the electric field of the negative polarity to which 
transmitted light reinforcement becomes dark, a standup speed of response is defined as taurD, 
and a falling speed of response is defined as taudD. Moreover, taurB and taurD are named taur 
generically and taudB and taudD are named taud generically. An electrical potential difference is 
changed and the result of having measured such speed of responses and transmitted light 
reinforcement is shown in drawing 9 , drawing 1 0 , and drawing 1 1 . 

[01 76] As shown in drawing 9 , focusing on the steady state at the time of no electric-field 
impressing, with the direction and electrical potential difference of electric field, transmitted light 
reinforcement can change to a dark condition and bright state, and can also obtain a halftone 
display. When asked for the contrast ratio from the ratio of the transmitted light reinforcement in 
electrical-potential-difference value +5V (the maximum bright state), and the transmitted light 
reinforcement in -5V (the maximum dark condition), it was a very high contrast ratio called 500 
or more. 

[0177] Speed of response taur of a standup is about 100 microseconds, as shown in drawing 10 . 
and it is not dependent on the polarity of electric field, and an electrical potential difference. 
Although speed of response taud of falling is about 3ms - 1 2ms as shown in drawing 1 1 , and it is 
not dependent on the polarity of electric field, it becomes so late that an electrical potential 
difference is high, 

[0178] Conventionally, in the pneumatic liquid crystal, the impossible standup speed of response 
for about 100 microseconds was able to be attained. When switching of this liquid crystal display 
component was observed rotating a eel with a cross Nicol's prism polarization microscope, it was 
checked [ both maximum dark conditions at the time of -5V impression ] also for the maximum 
bright state at the time of +5V impression every 45 degrees that a quenching location appears 
and is in plane switching. 

[0179] [The electric-field impression approach (2) and property measurement] It impressed 
making field strength increase to it, whenever it set bipolar electric field of 100ms of pulse width 
for this liquid crystal display component for Is like drawing 12 , and a speed of response and 
transmitted light reinforcement were measured, changing an electrical potential difference. 
[0180] The reinforcement at the time of having measured transmitted light reinforcement as 
output voltage of the photomultiplier tube, installing a liquid crystal display component, having 
used reinforcement at the time of a parallel Nicol's prism as 100% for the reinforcement at the 
time of the cross Nicol's prism of a polarizing plate in case there is no liquid crystal display 
component 0%, and impressing electric field was defined as a relative value in the meantime. TS 
is the transmitted light reinforcement of the steady state in [ electric-field ] not impressing. 
[0181] As shown in drawing 12 . transmitted light reinforcement changed focusing on the 
transmitted light reinforcement TS of the steady state in [ electric-field ] not impressing so that 
the polarity of pulse electric field and an electrical potential difference might be followed. 
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[0182] The time-axis of drawing 12 is expanded and shown in drawing 1 3 . TB and TD express 
that they are the transmitted light reinforcement by the side of bright state (Bright), and the 
transmitted light reinforcement by the side of a dark condition (Dark) to the transmitted light 
reinforcement TS of the steady state in [ electricHield ] not impressing, respectively. 
[0183] The speed of response transmitted light reinforcement indicated the speed of response of 
fmite to be to impression electric field was the almost same value in the case (falling) where it is 
made reversed to a case [ where electric field are impressed ] (starting), and reversed-polarity 
side. 

[0184] As shown in drawing 13 . falling speed of response taud is defined to the electric field of 
the negative polarity to which standup speed of response taur and transmitted light 
reinforcement become dark to the electric field of the straight polarity to which transmitted light 
reinforcement becomes bright. An electrical potential difference is changed and the result of 
having measured such speed of responses and transmitted light reinforcement is shown in 
drawing 14 » drawing 1 5 . and drawing 16 . 

[0185] As shown in drawing 14 . focusing on the steady state at the time of no electric-field 
impressing, with the direction and electrical potential difference of electric field, transmitted light 
reinforcement can change to a dark condition and bright state, and can also obtain a halftone 
display. When asked for the contrast ratio from the ratio of the transmitted light reinforcement in 
electrical-potential-difference value +5V (the maximum bright state), and the transmitted light 
reinforcement in -5V (the maximum dark condition), it was a very high contrast ratio called 500 
or more. 

[0186] Speed of response taur of a standup is about 100 microseconds, as shown in drawing 1 5 , 
and it is not dependent on an electrical potential difference. Speed of response taud of falling is 
not dependent on an electrical potential difference in about 100 microseconds, either, as shown 
in drawing 16 . 

[0187] Conventionally, in the pneumatic liquid crystal, the impossible standup for about 100 
microseconds and the falling speed of response were able to be attained. 

[0188] Since the falling response by clearance of electric field like the electric-field impression 
approach (1) is viscous relaxation like the pneumatic liquid crystal of the usual method, a speed 
of response will become slow. On the other hand, like this approach, if it brings down 
compulsorily by hard flow electric field, the same high-speed response as a standup response 
can be attained It is the effective technique as an actuation method of a liquid crystal liquid 
crystal display component of having used FUREKUSO polarization of this invention. 
[0189] When switching of this liquid crystal display component was observed rotating a eel with a 
cross Nicol's prism polarization microscope, it was checked [ both maximum dark conditions at 
the time of -5V impression ] also for the maximum bright state at the time of +5V impression 
every 45 degrees that a quenching location appears and is in plane switching. 
[0190] [Production (1) of a liquid crystal display] The liquid crystal display was produced using 
alphaSi-TFT substrate of 1000 scan line numbers, and the light filter substrate using the above- 
mentioned liquid crystal display component. 

[0191] With the up Shimowake rate actuation method, it displayed by inputting a video signal. 
The 1 St signal which is an elimination signal was made into null voltage according to the electric- 
field impression approach (1). 

[0192] In a up Shimowake rate actuation method, a standup speed of response must be 2.7 or 
less ms, and a falling speed of response must be 5 or less ms. the standup speed of response did 
not have a problem, since a falling speed of response was also 3ms - 12ms. the sharp dynamic 
image which does not have animation dotage generally could be displayed, it was markedly alike 
as compared with the conventional liquid crystal display, and the image quality improvement was 
checked. 

[0193] However, since falling speed of responses ran short depending on the signal level, 
depending on some image scenes, animation dotage has not been improved thoroughly. 
[0194] When the angle of visibility was changed and the property was measured, it was the wide- 
field-of-view angle property which contrast and brightness do not fall to 50% or less to both the 
directions of a transverse plane, and is not in the conventional liquid crystal display in very large 
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range called 80 degrees of right and left 

[0195] [Production (2) of a liquid crystal display] The liquid crystal display was produced using 
alphaSi-TFT substrate of 1000 scan line numbers, and the light filter substrate using the above- 
mentioned liquid crystal display component. 

[0196] It displayed by inputting a video signal with the scanning mode of drawing 6 without the 
need for up Shimowake rate actuation. The 1st signal which is an elimination signal was made 
into the reversed-polarity signal of the 2nd signal which is a status signal according to the 
electric-field impression approach (2). 

[0197] In the scanning mode of drawing 6 . a standup speed of response and a falling speed of 
response must be 2.7 or less ms. the standup speed of response and the Tailing speed of 
response could display the sharp dynamic image which does not have a problem and does not 
have animation dotage, and were markedly boiled as compared with the conventional liquid 
crystal display, and the image quality improvement was checked. 

[0198] When the angle of visibility was changed and the property was measured, it was the wide- 
field-of-view angle property which contrast and brightness do not fall to 50% or less to both the 
directions of a transverse plane, and is not in the conventional liquid crystal display in very large 
range called 80 degrees of right and left. 
[0199] [Example 2] 

[Production of a liquid crystal display component] The liquid crystal display component was 
produced like the example 1 except having changed rubbing conditions. It gave in the example 1 , 
and although other conditions were the same about rubbing at an example 1 and this example, by 
this example. 5 times of rubbing was given twice. 

[0200] It was 42 degrees when the pre tilt angle of this eel was measured with the magnetic field 
volumetric method. 

[0201] The same substrate was produced 1 more set and rubbing processing was performed to 
these substrates on the same conditions as the above. On both sides of the spacer of the 
diameter of 5 micrometer, these substrates were stuck in between. In this case, it was made for 
the 45 degrees of the directions of rubbing to differ. 

[0202] When this liquid crystal display component was observed with the polarization 
microscope, disclination (corresponding line) like an example 1 was not observed, but was in the 
uniform orientation condition. Under the cross Nicol's prism, a quenching location was not shown, 
but it could twist with breadth deformation, and. as for this orientation condition, it turned out 
that it is the orientation by deformation. 

[0203] When electric field were impressed; it was checked that transmitted light reinforcement 
changes and orientation is changing. 

[0204] It considered as the arrangement which, on the other hand, makes the polarization shaft 
of a polarizing plate in agreement in the direction of rubbing of a substrate like drawing 1 . In this 
condition, the transmitted light has arisen and quenching has not carried out. 
[0205] With another polarity, the transmitted light increased from the time of no electric-field 
impressing further to the transmitted light having disappeared and quenched it in one polarity, 
when the electric field to impress were observed as direct-current electric field of electrical- 
potential-difference value 10V and Is of impression time amount, changing the polarity. 
[0206] [The electric-field impression approach (1) and property measurement] It was impressed 
by this liquid crystal display component, replacing a polarity like an example 1. whenever it set 
direct-current electric field of 100ms of pulse width for Is like drawing 7 . and a speed of 
response and transmitted light reinforcement were measured, changing an electrical potential 
difference. Measurement and a definition of transmitted light reinforcement are the same as that 
of an example 1. Consequently, the result as shown in drawing 7 and drawing 8 qualitatively like 
an example 1 was obtained. The definition of TS. TB. TD. taurB. taudB. taurD, taudD. taur, and 
taud is the same as that of an example 1. 

[0207] That is. as shown in drawing 7 , transmitted light reinforcement changed focusing on the 
transmitted light reinforcement TS of the steady state in [ electric-field ] not impressing so that 
the polarity of pulse electric field and an electrical potential difference might be followed. 
[0208] As shown in drawing 8 , transmitted light reinforcement showed the speed of response of 
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finite to impression electric field. The speed of response was a value which is different by the 
case (falling) where it is removed with the case (starting) where electric field are impressed. 
[0209] When the electrical potential difference was changed and such speed of responses and 
transmitted light reinforcement were measured, it was the qualitatively same property as drawing 
9 measured in the example 1 . drawing 10 , and drawing 1 1 . 

[0210] As shown in drawing 9 , focusing on the steady state at the time of no electric"-field 
impressing, with the direction and electrical potential difference of electric field, transmitted light 
reinforcement can change to a dark condition and bright state, and can also obtain a halftone 
display. When asked for the contrast ratio from the ratio of the transmitted light reinforcement in 
electrical-potentiahdifference value +5V (the maximum bright state), and the transmitted light 
reinforcement in -5V (the maximum dark condition), it was a very high contrast ratio called 500 
or more. 

[021 1] From drawing 10 of an example 1. speed of response taur of a standup is about 120 
microseconds late, and is not slightly dependent on the polarity of electric field, and an electrical 
potential difference. Although speed of response taud of falling is about 3ms - 12ms as shown in 
drawing 1 1 . and it is not dependent on the polarity of electric field, it becomes so late that an 
electrical potential difference is high. Conventionally, in the pneumatic liquid crystal, the 
impossible standup speed of response for about 120 microseconds was able to be attained. 
[0212] When switching of this liquid crystal display was observed rotating a eel with a cross 
Nicol's prism polarization microscope, it was checked [ both maximum dark conditions at the 
time of -"5V impression ] also for the maximum bright state at the time of +5V impression every 
45 degrees that a quenching location appears and is in plane switching. 

[0213] Although a speed of response becomes slow by making a pre tilt angle small slightly, the 
display of uniform orientation can be obtained. Moreover, degradation of a speed of response is 
range which is satisfactory practical. 

[0214] [The electric-field impression approach (2) and property measurement] It impressed 
making field strength increase to it. whenever it set bipolar electric field of 100ms of pulse width 
for this liquid crystal display component for Is like drawing 12 , and a speed of response and 
transmitted light reinforcement were measured, changing an electrical potential difference. 
Measurement and a definition of transmitted light reinforcement are the same as that of an 
example 1 . Consequently, the result as shown in drawing 1 2 and drawing 1 3 qualitatively like an 
example 1 was obtained. The definition of TS. TB. TD. taurB. taudB. taurD. taudD. taur. and taud 
is the same as that of an example 1 . 

[0215] That is. as shown in drawing 1 2 , transmitted light reinforcement changed focusing on the 
transmitted light reinforcement TS of the steady state in [ electric-field ] not impressing so that 
the polarity of pulse electric field and an electrical potential difference might be followed. 
[0216] As shown in drawing 1 3 . transmitted light reinforcement showed the speed of response 
of finite to impression electric field. The speed of response was the almost same value in the 
case (falling) where it is made reversed to a case [ where electric field are impressed ] (starting), 
and reversed-polarity side. 

[0217] It was the property qualitatively same as a result of changing an electrical potential 
difference and measuring such speed of responses and transmitted light reinforcement as 
drawing 14 measured in the example 1, drawing 1 5 . and drawing 1 6 . 

[0218] As shown in drawing 14 . focusing on the steady state at the time of no electric-field 
impressing, with the direction and electrical potential difference of electric field, transmitted light 
reinforcement can change to a dark condition and bright state, and can also obtain a halftone 
display. When asked for the contrast ratio from the ratio of the transmitted light reinforcement in 
electrical-potential-difference value +5V (the maximum bright state), and the transmitted light 
reinforcement in -5V (the maximum dark condition), it was a very high contrast ratio called 500 
or more. 

[0219] Speed of response taur of a standup is about 120 microseconds late, and is not slightly 
dependent on an electrical potential difference rather than it is shown in drawing 15 . Speed of 
response taud of falling is not late dependent on an electrical potential difference in about 120 
microseconds slightly, either, rather than it is shown in drawing 16 . Conventionally, in the 
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pneumatic liquid crystal, the impossible standup for about 120 microseconds and the falling 
speed of response were able to be attained. 

[0220] Since the falling response by clearance of electric field like the above-mentioned 
electric-field impression approach (1) is viscous relaxation like the pneumatic liquid crystal of 
the usual method, a speed of response will become slow. On the other hand, like this approach, if 
it brings down compulsorily by hard flow electric field, the same high-speed response as a 
standup response can be attained. It is the effective technique as an actuation method of a 
liquid crystal display of having used FUREKUSO polarization of this invention. 
[0221] When switching of this liquid crystal display was observed rotating a eel with a cross 
Nicol's prism polarization microscope, it was checked [ both maximum dark conditions at the 
time of -5V impression ] also for the maximum bright state at the time of +5V impression every 
45 degrees that a quenching location appears and is in plane switching. 

[0222] Although a speed of response becomes slow by making a pre tilt angle small slightly, the 
display of uniform orientation can be obtained. Moreover, degradation of a speed of response is 
range which is satisfactory practical. 

[0223] [Production (1) of a liquid crystal display] The liquid crystal display was produced using 
alphaSi-TFT substrate of 1000 scan line numbers, and the light filter substrate using the above- 
mentioned liquid crystal display component. 

[0224] With the up Shimowake rate actuation method, it displayed by inputting a video signal. 
The 1st signal which is an elimination signal was made into null voltage according to the electric- 
field impression approach (1). 

[0225] In a up Shimowake rate actuation method, a standup speed of response must be 2.7 or 
less ms. and a falling speed of response must be 5 or less ms. the standup speed of response did 
not have a problem, since a falling speed of response was also 3ms - 12ms. the sharp dynamic 
image which does not have animation dotage generally could be displayed, it was markedly alike 
as compared with the conventional liquid crystal display, and the image quality improvement was 
checked. 

[0226] However, since falling speed of responses ran short depending on the signal level, 
depending on some image scenes, animation dotage has not been improved thoroughly. 
[0227] When the angle of visibility was changed and the property was measured, it was the wide- 
field-of-view angle property which contrast and brightness do not fall to 50% or less to both the 
directions of a transverse plane, and is not in the conventional liquid crystal display in very large 
range called 80 degrees of right and left. 

[0228] [Production (2) of a liquid crystal display] The liquid crystal display was produced using 
alphaSi-TFT substrate of 1 000 scan line numbers, and the light filter substrate using the above- 
mentioned liquid crystal display component. 

[0229] It displayed by inputting a video signal with the scanning mode of drawing 6 without the 
need for up Shimowake rate actuation. The 1st signal which is an elimination signal was made 
into the reversed-polarity signal of the 2nd signal which is a status signal according to the 
electric-field impression approach (2). 

[0230] In the scanning mode of drawing 6 . a standup speed of response and a falling speed of 
response must be 2.7 or less ms. the standup speed of response and the falling speed of 
response could display the sharp dynamic image which does not have a problem and does not 
have animation dotage, and were markedly boiled as compared with the conventional liquid 
crystal display, and the image quality improvement was checked. 

[0231] When the angle of visibility was changed and the property was measured, it was the wide- 
field-of-view angle property which contrast and brightness do not fall to 50% or less to both the 
directions of a transverse plane, and is not in the conventional liquid crystal display in very large 
range called 80 degrees of right and left. 
[0232] [Example 3] 

[Production of a liquid crystal display component] The liquid crystal display component was 
produced like the example 2 except having changed rubbing conditions. It gave in the example 2. 
and although other conditions were the same about rubbing at an example 2 and this example, by 
this example. 10 times of rubbing was given 5 times. 
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[0233] It was 5 degrees when the pre tilt angle of this eel was measured with the magnetic field 
volumetric method. 

[0234] The same substrate was produced 1 more set and rubbing processing was performed to 
these substrates on the same conditions as the above. On both sides of the spacer of the 
diameter of 5 micrometer, these substrates were stuck in between. In this case, it was made for 
the 45 degrees of the directions of rubbing to differ. 

[0235] When this liquid crystal display component was observed with the polarization 
microscope, disclination (disclination line) like an example 1 was not observed, but was in the 
uniform orientation condition. Under the cross Nicol's prism, a quenching location was not shown, 
but it could twist with breadths deformation, and, as for this orientation condition, it turned out 
that it is the orientation by deformation. 

[0236] When electric field were impressed, it was checked that transmitted light reinforcement 
changes and orientation is changing. 

[0237] It considered as the arrangement which, on the other hand, makes the polarization shaft 
of a polarizing plate in agreement in the direction of rubbing of a substrate like drawing 1 . In this 
condition, the transmitted light has arisen and quenching has not carried out. 
[0238] With another polarity, the transmitted light increased from the time of no electric-field 
impressing further to the transmitted light having disappeared and quenched it in one polarity, 
when the electric field to impress were observed as direct-current electric field of electrical- 
potential-difference value 1 0V and 1 s of impression time amount, changing the polarity. 
[0239] [The electric-field impression approach (1) and property measurement] It was impressed 
by this liquid crystal display component replacing a polarity like an example 1 . whenever it set 
direct-current electric field of 100ms of pulse width for Is like drawing 7 . and a speed of 
response and transmitted light reinforcement were measured, changing an electrical potential 
difference. Measurement and a definition of transmitted light reinforcement are the same as that 
of an example 1. Consequently, the result as shown in drawing 7 and drawing 8 qualitatively like 
an example 1 was obtained. The definition of TS. TB, TD. taurB, taudB, taurD. taudD. taur, and 
taud is the same as that of an example 1. 

[0240] That is, as shown in drawing 7 . transmitted light reinforcement changed focusing on the 
transmitted light reinforcement TS of the steady state in [ electric-field ] not impressing so that 
the polarity of pulse electric field and an electrical potential difference might be followed. 
[0241] As shown in drawing 8 , transmitted light reinforcement showed the speed of response of 
finite to impression electric field. The speed of response was a value which is different by the! 
case (falling) where it is removed with the case (starting) where electric field are impressed. 
[0242] When the electrical potential difference was changed and such speed of responses and 
transmitted light reinforcement were measured, it was the qualitatively same property as drawing 
9 measured in the example 1 , drawing 10 , and drawing 1 1 . 

[0243] As shown in drawing 9 . focusing on the steady state at the time of no electric-field 
impressing, with the direction and electrical potential difference of electric field, transmitted light 
reinforcement can change to a dark condition and bright state, and can also obtain a halftone 
display. When asked for the contrast ratio from the ratio of the transmitted light reinforcement in 
electrical-potential-difference value +5V (the maximum bright state), and the transmitted light 
reinforcement in -5V (the maximum dark condition), it was a high contrast ratio called 500 or 
more. 

[0244] Speed of response taur of a standup is about 1ms later than drawing 10 of an example 2. 
and is not dependent on the polarity of electric field, and an electrical potential difference. 
Although speed of response taud of falling is about 3ms - 12ms as shown in drawing 1 1 . and it is 
not dependent on the polarity of electric field, it becomes so late that an electrical potential 
difference is high. 

[0245] When switching of this liquid crystal display was observed rotating a eel with a cross 
Nicol's prism polarization microscope, it was checked [ both maximum dark conditions at the 
time of -5V impression ] also for the maximum bright state at the time of +5V impression every 
45 degrees that a quenching location appears and is in plane switching. 

[0246] Although a speed of response becomes slow by making a pre tilt angle small, the display 
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of uniform orientation can be obtained. Moreover, degradation of a speed of response is the 
practical range. 

[0247] [The electric-field impression approach (2) and property measurement] It impressed 
making field strength increase to it. whenever it set bipolar electric field of 100ms of pulse width 
for this liquid crystal display component for Is like drawing 12 . and a speed of response and 
transmitted light reinforcement were measured, changing an electrical potential difference. 
Measurement and a definition of transmitted light reinforcement are the same as that of an 
example 1 . Consequently, the result as shown in drawing 1 2 and drawing 13 qualitatively like an 
example 1 was obtained. The definition of TS. TB, TD. taurB, taudB. taurD, taudD, taur, and taud 
is the same as that of an example 1. 

[0248] That is, as shown in drawing 12 . transmitted light reinforcement changed focusing on the 
transmitted light reinforcement TS of the steady state in [ electric-field ] not impressing so that 
the polarity of pulse electric field and an electrical potential difference might be followed. 
[0249] As shown in drawing 13 . transmitted light reinforcement showed the speed of response 
of finite to impression electric field. The speed of response was the almost same value in the 
case (falling) where it is made reversed to a case [ where electric field are impressed ] (starting), 
and reversed-polarity side. 

[0250] It was the property qualitatively same as a result of changing an electrical potential 
difference and measuring such speed of responses and transmitted light reinforcement as 
drawing 14 measured in the example 1 , drawing 15 . and drawing 16 . 

[0251] As shown in drawing 14 , focusing on the steady state at the time of no electric-field 
impressing, with the direction and electrical potential difference of electric field, transmitted light 
reinforcement can change to a dark condition and bright state, and can also obtain a halftone 
display. When asked for the contrast ratio from the ratio of the transmitted light reinforcement in 
electrical-potential-difference value +5V (the maximum bright state), and the transmitted light 
reinforcement in -5V (the maximum dark condition), it was a high contrast ratio called 500 or 
more. 

[0252] Speed of response taur of a standup is about 1 ms late, and is not dependent on an 
electrical potential difference rather than it is shown in drawing 15 . Speed of response taud of 
falling is not late dependent on an electrical potential difference in about 1ms, either, rather than 
it is shown in drawing 16 . 

[0253] Since the falling response by clearance of electric field like the above-mentioned 
electric-field impression approach (1) is viscous relaxation like the pneumatic liquid crystal of 
the usual method, a speed of response will become slow. On the other hand, like this approach, if 
it brings down compulsorily by hard flow electric field, the same high-speed response as a 
standup response can be attained. It is the effective technique as an actuation method of a 
liquid crystal display of having used FUREKUSO polarization of this invention. 
[0254] When switching of this liquid crystal display was observed rotating a eel with a cross 
Nicol's prism polarization microscope, it was checked [ both maximum dark conditions at the 
time of -5V impression ] also for the maximum bright state at the time of +5V impression every 
45 degrees that a quenching location appears and is in plane switching. 

[0255] Although a speed of response becomes slow by making a pre tilt angle small, the display 
of uniform orientation can be obtained. Moreover, degradation of a speed of response is the 
practical range. 

[0256] [Production (1) of a liquid crystal display] The liquid crystal display was produced using 
alphaSi-TFT substrate of 1000 scan line numbers, and the light filter substrate using the above- 
mentioned liquid crystal display component. 

[0257] With the up Shi mo wake, rate actuation method, it displayed by inputting a video signal. 
The 1st signal which is an elimination signal was made into null voltage according to the electric- 
field impression approach (1). 

[0258] In a up Shimowake rate actuation method, a standup speed of response must be 2.7 or 
less ms. and a falling speed of response must be 5 or less ms. the standup speed of response did 
not have a last-minute problem, since a falling speed of response was also 3ms - 12ms. the 
sharp dynamic image which does not have animation dotage generally could be displayed, it was 
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markedly alike as compared with the conventional liquid crystal display, and the image quality 
improvement was checked. 

[0259] However, since falling speed of responses ran short depending on the signal level, 
depending on some image scenes, animation dotage has not been improved thoroughly. 
[0260] When the angle of visibility was changed and the property was measured, it was the wide- 
field-of-view angle property which contrast and brightness do not fall to 50% or less to both the 
directions of a transverse plane, and is not in the conventional liquid crystal display in very large 
range called 80% of right and left. 

[0261] [Production (2) of a liquid crystal display] The liquid crystal display was produced using 
alphaSi-TFT substrate of 1000 scan line numbers, and the light filter substrate using the above- 
mentioned liquid crystal display component. 

[0262] It displayed by inputting a video signal with the scanning mode of drawing 6 without the 
need for up Shimowake rate actuation. The 1st signal which is an elimination signal was made 
into the reversed-polarity signal of the 2nd signal which is a status signal according to the 
electric-field impression approach (2). 

[0263] In the scanning mode of drawing 6 , a standup speed of response and a falling speed of 
response must be 2.7 or less ms. the standup speed of response and the falling speed of 
response could display the sharp dynamic image which does not have a problem and does not 
have animation dotage, and were markedly boiled as compared with the conventional liquid 
crystal display, and the image quality improvement was checked. 

[0264] When the angle of visibility was changed and the property was measured, it was the wide- 
field-of-view angle property which contrast and brightness do not fall to 50% or less to both the 
directions of a transverse plane, and is not in the conventional liquid crystal display in very large 
range called 80 degrees of right and left. 

[0265] [Example 4] Pneumatic liquid crystal MLC-6062 and a pneumatic liquid crystal EB (Merck 
Co. make) were mixed by the weight ratio 20:1. and from the example 1 to the example 3 was 
performed similarly. Dielectric anisotropy deltaepsilon of E8 is 1 5.6. deltaepsilon of liquid crystal 
mixture was 0.5 mostly as the weight ratio. The pre tilt angle was changed, changing rubbing 
conditions, and the example 3 was similarly performed from the example 1. 
[0266] In the example 3 (for all. deltaepsilon is 0.2). when the pre tilt angle was 5 degrees or 
more, the high-speed responsibility to need was acquired from the example 1. but to it. by this 
example, the flexoelectric effect became small because deltaepsilon became large, and when a 
pre tilt angle was not 20 degrees or more, the same result as an example 3 was not able to be 
obtained from an example 1 . 

[0267] [Example 5] Pneumatic liquid crystal MLC-6062 and a pneumatic liquid crystal E8 were 
mixed by the weight ratio 20:2, and from the example 1 to the example 3 was performed similarly. 
Dielectric anisotropy deltaepsilon of E8 is 15.6, deltaepsilon of liquid crystal mixture was 1.0 
mostly as the weight ratio. The pre tilt angle was changed, changing rubbing conditions, and the 
example 3 was similarly performed from the example 1. 

[0268] In the example 3. when the pre tilt angle was 5 degrees or more, the high-speed 
responsibility to need was acquired from the example 1 . but to it. by this example, the 
flexoelectric effect became small because deltaepsilon became large, and when a pre tilt angle 
was not 40 degrees or more, the same result as an example 3 was not able to be obtained from 
an example 1. 

[0269] As mentioned above, although the example of this invention was explained, this invention 
is not limited to this. 

[0270] In addition, the liquid crystal display concerning this invention may be constituted as 
follows. Namely, the liquid crystal display concerning this invention is equipped with the light 
source to which incidence of the light is carried out from the exterior. In the gap which two or 
more substrates containing at least one light transmission nature substrate are made to counter, 
and is formed Are the liquid crystal display constituted by installing liquid crystal, and the 
electrode which can impress signal wave form electric field to arbitration from the exterior to 
liquid crystal is formed in a substrate. While modulating the light to which liquid crystal changed 
the orientation condition and it carried out incidence according to the signal wave form 
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impressed In the steady state to which liquid crystal is paraelectricity and electric field are not 
impressed in the display which comes to have the device which visualizes the modulation of light 
Between the substrates which counter, although it can twist, the orientation condition of 
deformation is presented and polarization is not produced, if electric field are impressed, 
according to breadth deformation and polarization produced according to breadth deformation 
and the **** effectiveness accompanying [ can twist and ] deformation [ near / one / at least / 
the substrate ] if it can twist, an orientation condition is changed to deformation and another 
electric field are impressed, according to another breadth deformation and polarization produced 
according to breadth deformation and the effectiveness accompanying [ can twist and ] 
deformation at least — the near substrate of another side — setting — another breadth 
deformation — and it can twist, and you may constitute so that an orientation condition may be 
changed to deformation. 

[0271] By this invention, high-speed responsibility, a wide-field-of-view angle property, and a 
halftone display are possible, and a liquid crystal display without the animation dotage which was 
a problem until now can be offered with a pneumatic liquid crystal. Since there is no image 
printing at the time of non-display, this liquid crystal display is satisfying also in respect of 
dependability. 

[0272] Moreover, said liquid crystal display is in the orientation condition of the breadth 
deformation which is in vertical orientation or an abbreviation vertical orientation condition 
[ near / one / at least / the substrate ] in the steady state to which electric field were 
impressed, and in the steady state to which another electric field were impressed, at least, 
[ near the substrate of another side ], it may constitute the liquid crystal display concerning this 
invention so that it may be in the orientation condition of another breadth deformation which is 
in vertical orientation or an abbreviation vertical orientation condition. 
[0273] Moreover, said liquid crystal display sets the liquid crystal display concerning this 
invention to the steady state to which electric field are not impressed. Between the substrates 
which counter, can twist, are presenting the orientation condition of deformation and it sets to 
breadth deformation and the steady state to which electric field were impressed. In the steady 
state to which it is in the orientation condition of the breadth deformation which is in vertical 
orientation or an abbreviation vertical orientation condition [ near / one / at least / the 
substrate ], and another electric field were impressed the direction of the electric field which are 
in the orientation condition of another breadth deformation, and are impressed which is in 
vertical orientation or an abbreviation vertical orientation condition [ near the substrate of 
another side ] at least, and field strength — breadth deformation of the arbitration between the 
aforementioned orientation conditions — and you may constitute so that it can twist and may 
deform into the orientation condition of deformation. 

[0274] Moreover, said liquid crystal display carries out orientation of the liquid crystal display 
concerning this invention with the pre tilt angle of about 45 degrees [ near / one / the 
substrate ] in the steady state to which electric field are not impressed, and it is about 45 
degrees in pre tilt angle [ near the substrate of another side ]. a different azimuth from the 
direction of orientation near [ one / said ] the substrate — orientation — carrying out — 
breadth deformation — and although it can twist, it is in the orientation condition of deformation 
and polarization is produced according to the effectiveness in the minute space of 
deformation of orientation, polarization may be negated, and you may constitute from whole 
deformation space [ orientation ] as it does not have polarization. 

[0275] Moreover, said liquid crystal display sets the liquid crystal display concerning this 
invention to the steady state to which electric field are not impressed. Orientation is carried out 
with a pre tilt angle smaller than 45 degrees at 40 degrees or more [ near / one / the 
substrate ]. and it sets near the substrate of another side. With a pre tilt angle smaller than 45 
degrees at 40 degrees or more a different azimuth from the direction of orientation near [ one / 
said ] the substrate — orientation — carrying out — breadth deformation — and although it can 
twist, it is in the orientation condition of deformation and polarization is produced according to 
the **** effectiveness in the minute space of deformation of orientation, polarization may be 
negated, and you may constitute from whole deformation space [ orientation ] as it does not 
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have polarization. 

[0276] Moreover, said liquid crystal display carries out orientation of the liquid crystal display 
concerning this invention with the pre tilt angle of 5 degrees or more [ near / one / the 
substrate ] in the steady state to which electric field are not impressed, and it is 5 degrees or 
more in pre tilt angle [ near the substrate of another side ]. a different azimuth from the 
direction of orientation near [ one / said ] the substrate — orientation — carrying out 
breadth deformation — and although it can twist, it is in the orientation condition of deformation 
and polarization is produced according to the effectiveness in the minute space of 
deformation of orientation, polarization may be negated, and you may constitute from whole 
deformation space [ orientation ] as it does not have polarization. 

[0277] Moreover, said liquid crystal display may constitute the liquid crystal display concerning 
this invention so that preferably smaller [ the absolute value of a dielectric anisotropy may be 
smaller than 1 and ] than 0.5. 

[0278] Moreover, said liquid crystal display is a active-matrix mold, and the liquid crystal display 
concerning this invention is set at 1 display period. In the 1st scanning-line group which consists 
of the scanning line of the moiety of all the scanning lines at least, the 2nd electrical signal is set 
for the 1st electrical signal to delivery and the 2nd remaining scanning-line group at delivery and 
the next 1 display period. It is the electric field to which it is the electric field to which delivery 
and the 1st electrical signal return [ the 2nd electrical signal ] display information for the 1 st 
electrical signal in delivery and the 2nd scanning-line group, and the 2nd electrical signal gives 
display information to the 1 st scanning-line group, and they are all periods. After the 1 st 
electrical signal is impressed, a liquid crystal molecule is fully reset, the 2nd electrical signal is 
impressed and a liquid crystal molecule fully switches, you may constitute so that light may carry 
out incidence. 
[0279] 

[Effect of the Invention] As mentioned above, liquid crystal sets the liquid crystal display of this 
invention to the steady state to which electric field are not impressed. And if can twist, the 
orientation condition of deformation is presented, and polarization is not produced but electric 
field are impressed, polarization will be produced according to the breadth deformation and **** 
effectiveness accompanying [ can twist and ] deformation, a certain breadth deformation 
according to this polarization It is the breadth deformation according to the above-mentioned 
electric field different from the time impressed and the configuration of being able to twist and 
changing an orientation condition to deformation. [ steady state / to which the above-mentioned 
electric field are not impressed selectively at least ] 

[0280] Thereby, because of the effectiveness, since change of the above-mentioned 
orientation condition is in plane switching while a response is dramatically high-speed, an angle 
of visibility can be made large, so, the problem of response[ high-speed ]-izing and wide-field- 
of^view cornification is attained with the easy conventional opposite substrate electrode 
structure, and there is no animation dotage — extensive — the effectiveness that an angle of 
visibility liquid crystal display can be offered is done so. 

[0281] Moreover, in addition to the above-mentioned configuration, the liquid crystal display of 
this invention is set at 1 display period. In the 1st scanning-line group which consists of the 
scanning line of the moiety of all the scanning lines at least, the 2nd electrical signal is set for 
the 1 st electrical signal to delivery and the 2nd remaining scanning-line group at delivery and the 
next 1 display period. In delivery and the 2nd scanning-line group, the 1st electrical signal for the 
2nd electrical signal at the 1st scanning-line group Delivery. The 1st electrical signal is electric 
field which return display information, and the 2nd electrical signal is electric field which give 
display information, and is a configuration in which the crepuscular rays which the 1st electrical 
signal was impressed, the liquid crystal molecule was reset, the 2nd electrical signal was 
impressed, and the liquid crystal molecule switched carry out incidence. 

[0282] the effectiveness by the above-mentioned configuration since it becomes unnecessary to 
make into a high speed so much the rate (the rate of rise and falling rate) which can reduce the 
count of the processing which gives display information to a pixel electrode during 1 display 
period, and gives the display information on the scanning line per one by this to a pixel electrode 
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— in addition, animation dotage — there is nothing — extensive — the effectiveness that an 
angle of visibility liquid crystal display can offer using the easy equipment of production does so. 
[0283] Moreover, in addition to the above-mentioned configuration, the liquid crystal display of 
this invention is set at 1 display period. They are the electric field to which delivery and the 1st 
electrical signal return the 1st electrical signal and 2nd electrical signal to each scanning line, 
and return display information by turns. The 2nd electrical signal is electric field which give 
display information, the 1 st electrical signal is impressed and a liquid crystal molecule is reset 
The crepuscular rays which the 2nd electrical signal was impressed and the liquid crystal 
molecule switched carry out incidence, and the polarity of the 1st electrical signal of the above 
and the 2nd electrical Signal is a reverse configuration mutually. 

[0284] Since the shift to a reset condition can be made steep by this unlike turning off 
impression of electric field, in addition to the effectiveness by the above-mentioned 
configuration, a response is more possible for a high speed, and the effectiveness that animation 
dotage is further mitigable is done so. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the appearance of the liquid crystal in the liquid 
crystal display of this invention. 

[Drawing 2] It is the explanatory view showing the appearance of the liquid crystal in the liquid 
crystal display of this invention. 

[Drawing 3] It is the explanatory view showing the appearance of the liquid crystal in the liquid 
crystal display of this invention. 

[Drawing 4] It is the explanatory view showing the appearance of the liquid crystal in the liquid 
crystal display of this invention. 

[Drawing 51 It is the explanatory view showing the relation between the scanning mode of the 
liquid crystal display of this invention, and the luminescence stage of the light source. 
[Drawing 61 It is the explanatory view showing the relation between the scanning mode of the 
liquid crystal display of this invention, and the luminescence stage of the light source. 
[Drawing 7] It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

[Drawing 8] It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

[Drawing 9] It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

[Drawing 10] It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

[Drawing 11] It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 
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rPrawing 121 It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

[Drawing 1 31 It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

rPrawing 1 41 It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

rPrawing 1 5l It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. 

[Drawing 1 61 It is the explanatory view showing the property of the liquid crystal display of the 
example of this invention. ^ 
rPrawing 1 71 It is the perspective view showing the configuration of the liquid crystal display of a 
passive matrix. 

rPrawing 1 8l It is the perspective view showing the configuration of the liquid crystal display of 
an active matrix. 

rPrawing 1 91 It is the sectional view showing the configuration of a liquid crystal display. 
[Prawing 201 It is the explanatory view in which explaining to the cause which animation dotage 
produces and showing the time response of an impulse mold. 

FPrawing 211 It is the explanatory view in which explaining to the cause which animation dotage 
produces and showing the time response of a hold mold. 

FPrawing 221 It is the explanatory view showing how liquid crystal performs an impulse mold 
display a . 

FPrawing 231 (a) And (b) is the explanatory view showing the appearance of the liquid crystal in 
the liquid crystal display using the pneumatic liquid crystal by the conventional dielectric 
anisotropy. 

FPrawing 24] (a) And (b) is the explanatory view showing the appearance of the liquid crystal in 
the liquid crystal display which used the conventional ferroelectric liquid crystal. 
FPrawing 251 (a) And (b) is the explanatory view showing the situation of full switching of the 
liquid crystal in the liquid crystal display using the pneumatic liquid crystal by the conventional 
dielectric anisotropy. 

FPrawing 261 (a) And (b) is the explanatory view showing the situation of halftone switching of 
the liquid crystal in the liquid crystal display using the pneumatic liquid crystal by the 
conventional dielectric anisotropy. 

FPrawing 271 It is the explanatory view showing the appearance of the liquid crystal in the liquid 
crystal display using the pneumatic liquid crystal by the conventional dielectric anisotropy. 
FPrawing 281 (a) Or (d) is the explanatory view showing the situation of vertical switching of the 
liquid crystal in the conventional liquid crystal display. 

FPrawing 291 (a) Or (d) is the explanatory view showing the situation of in plane switching of the 
liquid crystal in the conventional liquid crystal display. 

FPrawing 301 (a) And (b) is the explanatory view showing the appearance of the pneumatic liquid 
crystal by the conventional dielectric anisotropy, and the liquid crystal In the liquid crystal 
display using an in plane switching electrode. 

FPrawing 311 It is the explanatory view in which showing the flexoelectric effect of a tear type 

molecule, and showing the condition that there is no breadth deformation. 

FPrawing 321 It is the explanatory view in which showing the flexoelectric effect of a tear type 

molecule, and showing the condition of having carried out breadth deformation. 

FPrawing 331 It is the explanatory view in which showing the flexoelectric effect of a banana mold 

molecule, and showing the condition that there is no deflection deformation. 

FPrawing 34l It is the explanatory view in which showing the flexoelectric effect of a banana mold 
molecule, and showing the condition of having carried out deflection deformation. 
FPrawing 35l It is the explanatory view showing a flexoelectric effect. 

FPrawing 361 (a) Or (c) is the explanatory view showing the appearance of the liquid crystal in 
the liquid crystal display using the cholesteric liquid crystal by the conventional flexoelectric 
effect. 

FPrawing 371 (a) Or (c) is the explanatory view showing the appearance of the liquid crystal in 
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the liquid crystal display using the pneumatic liquid crystal by the conventional flexoelectric 
effect 

[Drawing 38] (a) And (b) is the explanatory view showing the appearance of the liquid crystal in 
the liquid crystal display using the pneumatic liquid crystal by the conventional flexoelectric 
effect. 

[Description of Notations] 

I Two Substrate 
3 Four Electrode 

5 Six Insulator layer 
* 7 Eight Orientation film 
9 Spacer 
lOAdhesives 

I I Liquid Crystal 

12 13 Polarizing plate 

14 Signal Electrode 

15 Switching Element 

16 Liquid Crystal Molecule 
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ID 

[0 05 3] S p>M:. St5<^3ff©ffiS**««l?®fC«*fl 
t,>to«)4lf^ffi5 9 9^©5a»**3*ctf <^c2>. C© 

[0 05 4} */c. iSS©i2f6l?r3fcar5/tWr«^c 
<. TFT«iS«>S63l5©*trfilSffi«fiS*»6©««ffiM:« 

I*. 

[0 05 5] wittwufcji*). cn*-c«. Jt«5fi«ja 

J: u >^ f > i'K: J: SKffiSft i 

Rft =&se3t5©ism&s*iais«m®«jS-c»JiX-r 2. c i *5 

-C#2>3!is, fI2B©ai«5. ^w©#^<©MS*ia;i-cc> 

[0 05 6] ■OKiElfiJ-fe.'l'-?=»HANEi^H2Mi, 
©7 D - 4*Jt5l L.-ClSS3iS©3!(#*0-:> fc t>©-C* 5 
g|«^7^t4{CJ:SIc?S-C*4,'SWae*©4<.v^-/ 

[0 05 7] S5SS75'tt«:J:6!ttl>*-7-f-^ f 5'^© 

«. D.DaittJs ^fC J; Handbook of Liquid crystals . 
vol.1 (1998) p.4939.3.1.3nexo-Electric Phenonena 

[0 05 8ljlS. ?s[a^T-»cn*-c^^u-c#/cj: 

^r**). ?KS^*Mb-^!^-C*^)|(S»3^^ — :>© 
^^©©M^^-rDlfigJifeWtJaS 1 • 03 2 ins 3 • 

s 3 4 i © 2 as*** 4. — 3 w^^::&isj©#^i* 

ttrftORSf^-T-l Sifl'tinst©^** (H3 1 • 

S 3 2 ) . 4> ^» — :3«^*a*ft:^ifii©^^f''Ptt-c* 0 

4 ) . •en^4a©J^4^©:»^»^Bl"C5?Ott:*lfiJ©«'S 
2 1 **b-Ct>i. 

c 0 0 5 9 ] cn6©fEBi,^*ss«$^t««gr???su-c 
i,>5ti^(c», S'sllS 1-^03 3©J:^K:S^5'^©^ 

(0 06 0) L/*»0. as 2^la3 4©J:^«:B^^5){^:- 
5£©^%■^^t•^Si. :»^©E!r*J*|SltC#S56m© 
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•&«IE*J?) (XT'U-^) ^3^-C*0. 
[0 06 1 ] ||IS«:««a. -'■c^^-a»4B-3#»)»W"5 

[0 06 2] ^H'ViUi'n; vJ'JSi*«. B3rni^ 

s 9(CJ:2 Handbook of Liquid crystals, vol .2 (19 

98) 2.4.3 The Utolecular Picture {felTXS159 t^T 

i) (cASi^Jc. SS^K:J:»)^^=<Dil«i*J*(IRB$tx4 
f'Pffitc J: 0 iersj^*ig||a g n. J: ») Jtt^j&J^i 

[0 06 3] ^Pi^yxui'h'; yirjaiStcJ:**-^^ 

S^d:-S*i. ^e«:J:Si5S)&:©r. Se*©gfSS:^i4K: 20 
<i: J: D 4> !»'^<c 0 ^Tt-Cib i . 
[0 06 4] ^Ui'ViUi'hy vi'jaS^rfiJfflU/c, 
?Ka©S^(SSlCOi>-C«S«:«S3nX(r»Sfi?Jtj*tttW 

r*. 

[0 06 5] 03 6(Cn^rJ:5«:> e.i^^^i^^f^fiS•r 

-Si. 6^±^ll^|CC^tO•C^^*4«<Ci3&^ O.Demus^? 
CCj:SHanca»ok of Liquid crystals . vol.2 (1998) 
2.4.6 The nexoelectrooptic Effect (tlTliSI? 1 0 <t 
^KlvTS) ^. 3.Patel ^{CJ:SJ.Appl.Phys.. 66 (198 30 
9) p.1879 TFast e1ectro-opt1c effect based on chol 
esteric liquid CrystalsJ (felT3tlKl 1 i^frti,) 

[ 0 0 6 6 } H 3 6 -cnx ymam^iictsm Mf^r 
s»«©iHi«: 6 z *s««c wtc u r =j u X 

[0 06 7] mwmwm (e = o) tfc® (sae 

(b) ) r». a^©3u;^fy 5'e'jKii©iei5ir*s 
si^^Eifljprsi. e.1^^«l«•e©$$■c. 

•?^*l6^^^w«:s^ur^s< (03 a (a) -lase 40 

(c) ) . c©a3&««sffl«j)tcic*i*j^jtffl*soai?K 

D. ^i;fc»/jN>i^eiSW<!:©<'fffltCj:0iElS]a3e*i 

■rsfe©-cfcs, 

[0 06 8] C©3a*CC-:>(,»-ri*L/<W55?:l^/c. P.Ru 
dqu1st^K:J:SJ.Appl.Phys., 76 (1994) P. 7778 T Line 
ar electro-optice effect based on flexoelectricity 

Ina cholestreric with sign change of dielectric a SO 
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nisotropyj (felTXK 1 2 tif^TS) K:J:Si. 2 5 

[0069] fH-om< :&iai»«i!UD^{cflS??-rs© 
r. «#ftST3&*2 2. 5* -cAtitf. 2:^rS]©si?«: 

J:«3±22. 5* ©;^-fy^>y. •rAj:to^45' ©-f 
*«itt*^*>-i*raift8«j{c«:*:©3 > h h 

[0070] immmmmicigmv, i o o m s 
•c&s. ctitt. ii^©ss«s:?rtt«cj:s*-^f-.* f 
msi<oftsis&j:') i>2 omi^h i o o«»i>iCis-c« 
s. 

[0 0 7 1 ] */c. ^^mtnS.riimm&icKily 

•cmmic^it-r so-r. r :^ n e^w{c«asttttifB©tt88 
[0072] /ti'ei/. c©:&si:«6ii'A4«ii*JKiaLr 

[ 0 0 7 3 ] ±12X81; 1 2 iCtt. ^Ui'yxUi'Hy-y 
^'3!»**fJfflOfcjKSf^<-f;^*«. «£3|5©ilSS:^i4«C 

mm:^A t ©iies*ffi*5/h s c» c tifi-jm-Ob icttfi 
^snrc^s. c©s:fflJi 2f«. mmM:^^i^B 

|A£|»0. UilT-C*S. C©C<!:«. 7H'yi 

©(c*f u r . KSS:^rtt»?ga^«:-^isj«:EiSj 3 it 

SJc^tcflii*. iBloI^J^«:?Si«31*J:^>irS/c«>. 2 
oOJ8MI*Jffl5-r Stt«© *>©'C*S C i «rS% Lr !,> 
S. 

[0 0 7 4 ] ^^si ^r:^*^fras<!:^ase>•l±^«t 

i&^m^LUl^m^tLtit, R.Barberl ?|5«:J:SApp 
l.Phys.Left. . 60 (1992) p.lOSS Tpi excel ectri call y 
controlled surface bistable switching In nematic 
liquid crystalsJ («T3tlWl 3i«!f S) iC«^S 

S. 

[007 5] Cia«. 1213 7«7r-rJ:^»K. 2«3B©I2: 
fc©-C. lajHoSfi-f >7'U'-0;^'f :'?^>i/i;S:Mi: 

« 1 0 M s =&a»iR-r * c t *i-c# s. 
( 0 0 7 6 ] /cftfu. c©:^«?xss-cft 0 . cfir^is 
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[007 7] ±fE4:lK 1 3 Vkt. S i O, (OWsmMi 

C0gtfl5K-PI,»r ». «F^¥ 3-502969 -^WtcS 
[ 0 0 7 8 ] :rc/cL/. c©fi^tc€et>n-cc»s$4:!?jKS 

[0 07 9] */c. ilBXilR 1 3 ■?>±iB1#^¥3 - 5 0 
2 9 6 9 #^^(C|BSg3n-C»,>5^^». i^K.^ 

[0 08 0] c<D<fc^^cSEb*>6. c©:fir^«^<^ffl 

[008 1 ] C0D:;7^-rK^c^)j!it,^£^tWS{C 

<fc ^ ft ^ L $ 5 . 

[00821 «:!MSs;c^&J|l4 6 glJtmi^a^l^^ 
St?Sl^aiS^1S^3^13 1 6«28p-V-9 

f-5> (c{j. iim. mmf^^m<,>i>-(>m"<>:^^ 
'j9-y^-:^ic, E3 8tcirrJ;5«:K**«5^iSioj% 
fiJfflCrEmi!fft©!|tS!;?:r£*>l/«c*«6WiSJ£»fb'&ia 

[00 8 3] c<D::^ffi-r?{*. amsai omsT*o/c-< 

sjsa*is«i^ffi V 5- 5^tc^3 ns/cfe. -^-njija:© 
[0 0 8 4] c©:^^<j. mi!^©jssc»s^t«!S«: 

[0 08 5"] coi^tc. cns-ctt. iSjEj&s. Em 

[0 08 6 1 3jE||?8l3:c©J:5fefie*S?$l5©WSI€:IK^ 
«S1t-?'«g*'W# ti»o/ci^«©WS«:Wt-5>?Sg5Sttffi 
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S<biC;m»ft<b©M®*fie3f5©1S#>i>}i«nS«Sffi« 
[0 08 7]r^c*:>^. 2|£*I3». ImsJiiTMS*- 

[0088] 

[^®?:^^-r2)fc«>©#ia] ±ia©as«r»^r5/<: 
attn 0-c±iBm5^cci£; t;-cjffiS©S2rfiJt^^*^'fk^ a 

fBS#©Eqi]n3n-ci»%i/»s^tm©i^ itiS'J©. en. 
fins n4±iB«ii«:it. i;/cjE*J 0 ^*j<fcy:^ o nsi» 

iaSlt«8*SE<b S •«* C i i p-Ct» 5. 
[0089] JJB©«RR{C«fc O . ^©EnftJSti^fC^S 

t <!; «»i]©Ji:*J D gEJgfe <t t«8: D n^Jg^ i iBlfi]ttSg€: 
^■fbS-SS. 3fia[©^^J:-5SlJ©«ISi'£:ElWJIl-rii. ±tB 
ai«ai*<cJ:-»-C. c©«5!i©5affi«:jSC:fe»i)©»ffi** 

:?3©Sffi5a^«:te(,»r, 5ij®ffi3&<»)^*j J; cmpn^ 

[00901 ofcj&Jo-c. ^^@i««:iso/cfi#a2?e«: 

C i tc J; 0 ±iBASt^t«r^P3-r 5 C i *i-C S 4. 
(0 09 1 l-5-n<!:t«>«C. 5Si8l«tt«Sr»^t<. * 

[009 2] -eni i fete, ^mnif^'S:mmbfcm\^ 

im) 4iPJfflO/c4>©-C*S/c». Ic^*i|^^«:?Sii-C 
(0093] -e-ni i 4>(c, ±IBi2lfi]ttlS©^<b«-{ > 



(9) 



IS 



[0094] ^tvfpx. ttm}isii^'p-r< rajsoii>^cc> 
[009 5] ±§^&m7m&it, ±.SBm^i>i. s«k^ 

C 0 0 9 6 ] tfc. iiaffiB^a^iSBt*. ±im&iiK 

[0097] Ittc, ;4s:^BJ(D^S^SgS». ±§B(D^ 
^<B#*21 0 . 'X© 1 ^^»JP^ «:*ji»-c«, m 1 ©^2 20 

onsm^^m*). m i <Dm^mmtmmmm^7tK.mi 
h s ^2 ©saft^j&iEntti s nr jffis^^A*:^ -f f 

> ^ L Wft)fe*5AS* -r 5 C t 1 1/ -c t > 4 . 
[0 09 8] ±i2©«iiS(cj:i3 . ia^»ii««:*jt>-c. 
iJ>«c < i fc^jtaSH© 5 fe©^|i|»©«3E«*> 6«5S5» 1 

©^3£^8F{c«» 1 (Dmm.mmrm') . ^'3©m2©* 
3e«»k: am 2 ©siaft#«rSS4. '^© 1 mTmrsicis so 
ortt. »i©^iBi«f{c»2©«sim#*2S»). »2 
(o^mmmicitm i ©^^^^rsis. m i ©m^ft^ 
»«n^«*7ctcM-rsf?-c* 0.^2 ©m»^#«^ 

2©msi<t#3!>sEn»nsnr. ^ 
[ 0 0 9 9 ] o« 0 . S3t2iBi». 1 ^jwratcistir 

[0100] Ltcti-yx, i^Tjmm'picmfrimn'frm 

1 o*/c •) ©^2iS-C©ajJHt?fi«:ia^@«:-^^-53$ 
[0101] -e-n(9>^. ±fB^«tcj;ijai«K:fln;l-C. 
10 1 0 2 ] */c. 3*:^H3©?Rb^^J^S«. ±iB©flf 

sKccjlDiir. i^fflN(c«fc>r. ^^tSLicmi<om so 
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m.m^tmzomss.mm^'Siits.tcm'). mio^m 

tixm^^^if^ v-bvhstx. mz (oms^m^tfiwiia $ 
<fe«j. ±iBiii©s^e#tm2©s^<i#t»©i4*i 
[0103] ±ia©«J)5R«: J: ») . n 1 ©msHi#©EiiJjn 
7 «: i©-CW)fc < . » 2 ©«a«# i «2»fiS14©«5? 
[0 104] t/c*«-o-C. mlSl©Ep}]^?^=^:?TS©<!:S 

& 0 . H2 5» h tciS'^©i^?f *.^iisf(c-r <b c <k*i-ct 
[0105] •ent9>it. ±ge«fiS{cj:i?a)«K:ftn;iT, 

[0 106] 

[^laoHtgOj^Sg] :^^qg©||J6©Hgffi«:'oi>-c0 

[0107] :*flSS©JI5,18«:«^4«S^Sia«. Ti' 
T-(-^-7V*)i7:^-f3^-CS)f), ai 8*JJ:WfSl 9?rffl 

[0108] 2f:SISfi©?KSS«:^iiKB^«7i^Siar». « 

[0109] ?SSl5til4©^^:frtt«. 7 Ui'Vxui^ 
©tt*fffi**l J:«3/bSC»C<!:3»»Sf*L<. 0. 5J:»)/h 

[0110] «i!i©en)Ein3n)tc<,>3£Si«s-c«. s i tc 
p-riBrsi-r'5«fc^tci2isi*!ia?r«6i/, f6:&©affijfi^cc 

S)a©i8i9^»:te^-ri. 

[0 111] 2«f©®«*-€-©ie[Si:^ifij*5S?cs>3(4ft 

[ 0 1 1 2 ] la 1 *© p 0 1 a . «<i5fee-c* •? . ?sa 

i&ti>5tf J: ^(CtftgSn 5 <!:(!:<>«:. ■en'€'*l©(iife:S-|6) 
*ixl4. y«irtrrSj«;(6)W6.n'Ci'a;^-=i;i/igH3ti-c 

[0113] -:^»«-c©j8tB^©:^{4ft«. -i3<om% 

©SES©>&flCft». <b-%6©ii3tffi©(i3tf4i<>-ai/ 

^tt»J:^K:^c-:)-cc>5. <fe:erSffi-c©ffiH^©:^{4ft0« 
?8a*^©»e=feeiS-r4©-C. 4 5* i-rsci-cs: 
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[0114] c©^««iSSr«. Jtifi*}^mtttti^ 

?^*i*«ft:^cor. ii-aJtc«^s*J3in!tct,> (Pf = 

rti^.. 10 
[0 115] c©«^s^«:iesasi?*EiJ^raT4<k. « 

[0117] BI3©J:^«:zia^r6i«c^»5SS©3S<r>iE 

i5rsj®:fir(4ft0*ii*-^e.©lS^tg©(i^f6K 

h. 30 

[0 1 1 8) sfiSosJiimifi^Erora-rsci-c. *!« 
7j^t»;si©i^nce.-r. n.^mtm<Dnn\m^m'cvm\^ 

ttcj:*) . *6i9>-5tfraiRiaS^«®H!©;^'f f ^>i^* 
ii*. ?ffia©i2rsj«SS)(iiEn»pmi?«:i*;D-cS£<krici 
[0119] — :(^-c, Sm«-^T*5ncc>si?^EnJn]©s^ 40 

[0 1 2oya^«K:i-5r. c<Dam«a©;^-f f ^ 
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[0121]7"Uf-viH-ft©p «ailS*{En»D©5£^<* 

Ji8©E*i»)§S^©:^fpS*i^i3e-ri. J2:36JO^**:'ctr 
t»{a i-a^sgMTR^-r 4 7 u *; v ^««:^* < «c 0 . 

J: •) i&Siie* jl< -r S C <!: *J -c # 5 . 

[0122] m*«'9s:j^'&a^«:rs^*>e>tt. t-u-?^ 

;*^©J^fiS©J:^«t;^-f y^Vi^lJ^l/^cCiC-C, 
iei^e>n&W*x««c6^tl». /ofgl/. 4 5* ©^^U^-r 
Jl/hft«Siffit?*-5.*J. ±2i©J:^K:C;*5i5S!?{J 
'3^©Ei»-CA-5/c». ftllt4©.'r?.'CraSI*5*?). -S- 
©fc*. «n^fie*+^^»$-ti-. fiai4©i^X4>ra® 
*itD3-&au»/c«i>K:tt. ■^uf-^;WHI44 0* Ki± 

7^^;l/hftia:4 5* s&fflil3tct>a5H'C. JcOiSl^fiiT* 

[0 1 2 3) -/Wr-^ JUhft^s/hSlr^lg^tctt. 

[0 1 2 4] ±iBXi«8. 3a8f9. :ft:lKl 2{C*SJ:^ 
tc. 7U^v^eK:J:4SI?JSS©JS:S)iStts ^ui? 

v^s©^*s^ci:b0!l■r■sc^«^>%4^. »s©tti4 

3m <. ±a©J:5<tiliCi7"U7^^<^uhft-c<c<-C«>+ 

^>i?giat&s*i^-c # 4 i&^(c 3c3e{'Pi!i©H»>i 

?Sl»^Uf"-f^l'hftt:iSWC. 5* feU:©7'Uf h 

*»8"c*ntfj:i,». "r<t43^, ffl[a©tti4*i2o cP 
(oi253ai«cctis -rsiBj i,fc?,mm7fi-^<o^ 

*4fc©WltK-i±r. *®9<jnc14fie©*«:i:b$5L//c. s 
jcsaKw. 3l%±*»0, SL%T**»3, tfJisiiga 

laofc. s/c. tftifftit. -o7-u-r>>^-r v9^>^^■r 
■5fc©40. •?-^-C^ct>fe©*xiO/c. 

(0 1 2 8 3 ■ 

[«1] 
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(0127) «tf . 3 'J V i^\timmiki:m^L 

(0 12 8) Sfc. Sl(c»iaSSO-CC>rj:l>*i, 

(0 1 29] ^l*»6l«^*>«cJ:^K. *||JS<DJgSiCC 



( 0 1 3 0 ) ixtc, coi ^/jcit;2ic;stt<D?8?a^^ 
(0 1 3 n HStcJnfJr^tc. i^^ffipflie. 7m 
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[0132] mi^-c. Wrm^vs>im2fm^±&^ 

(^n5-^» <D«a*i+» 

ife@iffit?is— ^ >/^•;l/^ia^^*^f 5 C i *i-c# 4. 
$R*s#)i^■c^,»ira^c^^«*^ u -fe h snntf J; 

tcfcb. l^»iratC2IsI<D^3ic?:?f ^>/c«). ISHJ^ 

NB$K*J3KaE© aSi-TFTJ;0 4>^j$-cawntf & 

[0134] tir^©ii»J . 3ti!S.^*T»iraT*M m s T$> 
•3. 3£Sv-<>»n41 0 00 t-rSi. y-hONI^ 

mt\t. 

t=(16. 7ms-T-T)/'(2xn) 
3&:©r. fSa©j£;SjIKT*S0'C*-5r*>. 
t^(16. 7ms -4ms-0) / (2Xn) =6. 

<!:.^j:«5. SESOJJJSjlffiTd^O'efcorfc, y-HON 
Btra t » 6 M s WT'CttWntf €>^cl,>. 
[013 51 oS i -TFT©y-hON«fra»il^l 0 

mmvs>?>, fete. ccDf -f:/©^^-ctt, 

^^-f>»5 2 5*:©SDTV-r*n«. y- 
hONI^Mtttl 2Msi&0. oSi-TFTTfe^ 

[0 13 6] CC-C, ±T»Sdlglft4tfOC<b{Cj;0. 
3^9-<>»l 0 0 OsttOHDrV^m^tT^CiAJr 
ffiB^(D3i%±Ai'3Ic:S2ST«. 2. 7msWT 

0 0:*:^Ol 0 M s®y- hONB#ra, rfj:t>%bms 
J&:WH"C»5. 3f:«^:^tt. icMS 

[01371 x?®-<>/<;i'^ia<D«s^^tcoi,»rijiHj 

[0 1 3 8 ] S6tciSf<fc^>tC. l^TrKSPJie. 7m 
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(2) ■5-f>. »L. (3)5-r 
•••) *>e»fi£i^l©^2i^8ftCgri©flSl<t-^*jiS 

>, mU (2)7'f>. ^L. (3) 5'^>. •••> «C 

tt^aosaft-^^aso. ;xoi^»iiffl«:tet^-c«. 
^ 1 (DM^mmicm 2 ©^^m-^^ai 0 . 1^ 2 ©^la 

[0139] S!r^©:&ffii i5i=fi(c . m 1 ©s»fi#»^ 
s^$a* y -fe 1? h ^ s ii#-c* 0 , ^ 2©s^(i-^«a 

[01401c cr«>^fi#*EffiJDU«CC»^%Btt»;fiS 

[01411 s^»!ra{c4j(,»r, as«i#-c*s«2 
1 ©s5m#*5:;J:KA:'3Stii*-c{cffii^(ci: 

i0 2 ©3£3£««f o-f n-^noan^ 9 



[0 14 2] B67&»6to*''5>J:^K. c©*7rv:fi^fr 
«. j£iBe»»IIHW.«:ltit4Ci*J«tl,>©'C. TFT 

\tmi(o^^-vmmm< . y- f oN^raji* 1 0 a s -c 

AS3S«E©aS i-TFTT<ttr>. ^^fiWISJOJ:^ 
tCl 0 0 02|s^Si-r5. 

[0143] tcfcL. m^<Dio^m&a^^±t^*)fci'i 
(0 1 44] C©ItvSaKtrt«fi^©a0 2. 7msfelT 

(0145) ^ etc, ±-C©'*'Pa!aSj5^Pfl©tt:ifjiS€: 
2. 7mslilT«:-rS/c*{Ct3:. :^Stg-C©TFTt4 

T3W»JBlins?&:^S<TlsI-9'Cl 00usSS"C*4 

[0146] ismjm(Dm^t^mucm'^'c-b, ?ss 

©it %T7&* 0 Jt:SjiE3!«ii>«^K:B. 0 5 <!>»7fc^ 

CCteti-C. TFT K5-f-'^•-©®:^r^©•^>•rc<!:CCJ:lO± 
T^flllglti:^*}*^^^. S^triHDTV©'^ 

(0 147lflES*». -St^T^ifJifctCiS 
jS;t:S-C*n«. T F T K V -f^^-tCSJi^rfiK^ncC* 
50 -C. @«<t-r'SHDTV©-f>-'<;l';^S2a5^)&tf 5Ci 
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CO 1 4 8] Ute^dtcS^g?. $6(C*«i»*^U<Stt 
[0 14 9] 

-< •?i'}ffiH^MLC-6 06 2 (^-rt'i'ttS) ©Sf«S:^ 

[0 I 5 0] tf'yXl.K.l cmx ]. cm<OiE-^B<on 10 
O«S«r)^fiE0ytS«(C. HI 9<i[>J:9(Ct&|»ia<!:lxT 
Ta, O, i&l 00 OAREHib. i^t,»-C-€-©±«:i5[Sj© 

:;^if>3-hftK:j:«5 2 5 0ASfe^Ul/. IZO-CTeo 

[0151] i^«i©stg*fc^ 1 ftcf'pso. cne.©s 

|llI«:l*^■c^:n5<DSffi4te^)#to^/t. cofiRtc. 5 
fcr>iO?ifii*s|§l-ccttSJ:5K:L^t O^^uiv'^t:'^ 
if) . .20 
[0152] lg-l:;l'(D4^-C#S$fi^iiPmuyi:%. M 
L C - 6 0 6 2 «:»ffiCDIfflKS{C^SfflW3^K: J: *} i£A 

[0153] i'n^i3;l'©ii3teSaiST'rH2;l'J&igiE 
3-<i!Q:*S6S^l/A:iC5. 4 5* ff{C8giSHFi:§gtg» 

[0154] :y9X±{C 1 c m X 1 c ni©iE:«rj^© I T 
omffi^Ji^RJEL/cSffitc. HI 9©J:5{c^»Mt 
Ta. O, 41 00 0ABSffiL. m^>X-^(0±icm^m 30 

*m <k L-c 7 y > y?w DM O A P f> 3 
- hSK:j:«3 2 50A^1SI/. 1 5 O'Cre 0^«!fi6U 

[0 1 5 5 ] l^«®»««rfe^ ll^Cf^iSI^/i:. 5 0 urn 

[0156] S-feJl'©t«l8-C»«SS*aiJS0fcfft. M 
L C - 6 0 6 2 'S:miR<D!BmiC^MSmStiCj: 0 ;f£A 

[0157] i;o;^^3;i/®(ijKSi^i^T-C-teJi'*!iie 40 

[0158] cnf>©*¥iHlSH2;l'<!:SiaErSH2Jl/<i:© 
»SSfi4fi'J3£0. •5-n^*a©^-b^l'©»SSfit©it 

*>6 . »^si*:&ifii©tbim^ e //i ^Sl*&rS]©tt 

[0 1 5 9 ] C©J:^(CU-C3}?«)/c. i'ffiS 
MLC-6062 OSISS:^r14 A £ {*#N««:/h3 < . 

0. 2r*-3/c. 

[0160] CHiSfn 1 3 50 



!|$gg2 001-133752 
24 

C?fiS«jrS;-7-©f'P3S) tf v:^±ici cmx 1 cm©iE 
^J^© I T OSffi*}BJiSly /cSffitC. 0 1 9 ©J: ^ fCtfi 
MyRtl/tTa, O, *1 00 0AfiSfiL. ittCi-C*© 
±K:i5|S]|S*mit/-C!j<y HRN7 1 5 (B^^t^ 
1±K) *NMP«:iS<«<bL/T. ;^ hffiCCi: 0 2 

50Am.^U. 1 9 0*Cr6 0»j|SfiSl/'Cfi£)gl//c. 

[0161] i5i»©s«*fc^ i^f^uu. cne>©s 

ra(c^^|^■cctl6©s«%l4i•5^t>■|^fc. ccrrk;. 
K>i^7J|fi]*«i 8 0* si&s«fe5«:o)t (T>9^-'^'^^ 

[0 162] *vf-^ 5»i7^^MLC-6 0 6 2?:»« 

[0163] C ©-fe JU©?" Uf^ -'I' h ft«r58*iSft^«: 
J:-5'CS'J5eL;teiC5. 4 5* •C*r>/c 

[0164] i5i«©s«i«i>9 1 lif^ttL/. cne>©s 
©x'<-•9•-*ra«:^*^•r cn ?>©s««:te 0 ^t>ti- 

[0 16 5] ^-^r-i 0 6 2?:»fi 

[0166] C©?Sa«7n3R^*<S3feSi»^Tffl^L/c 
2iaSI©ffi|Sl«SS*^^Snyt. d^nx-a^l' 

TT. — :»©Eisitt«»m3tfiia*^^3r. *>^-:^© 
[0167] 2^©El*ltttS**ig«E-r«>C©r«a«m 

[0168] mtii*}^mtitoti$3ii<o^j^^ic&m 
or. m 1 ©J: ^ «:-:^S«©^ tf>i^:&iii}{c-:^(i^t 
«©<iitei4*— a3-ti-4iBaiL/c. c©t»;ss"c«asa 

[0169] EPtti-r smi^^mEEfii 1 0 V. emmm i 

s©iEiiaswior, ^©©^^^{bSiiJirT&^^tS^-r 
it. — :;^©ett-c«aia***?s«o-ctBifcb/c©tc*f 
. ^ — :^©flsifctt«»j»Effljpi^ J: 0 s 6 (cajs 

[0170] CSIfiHlM*^ ( 1 ) isJ:VfimWl& C 
©iSS^in^^fc. m 7 ©<fc ^ (c-'>';U^iH 1 0 0 m s © 



2S 

[01711 sjmmmt^m^i^m's<omt}mEEt u 

zi}V<fM(OmS.f:0%. A5UJU-3JKD^©?*K*1 

CO 1 7 21 Bi7«:m-rJ:5{c. iSsajtsiiStt. ^'cju;^ 

CO 1 7 31 E8{CB7©^W*tfi2^U"Cjnr. T 

B. TD»-?-ti-en. m^mwua<Dm-^<Dmw:i^m)m. 

jgkJtSSST StC^tLTl^t^flS (Bright) ffliJCDjSja 
ie^S. Bt*^® (Dark) flPJCSiajtaiSr&iC t 

C 0 1 7 4 ] ®j&)fe?SS«EI«jn«^«:*f UT. WIS©!*; 

(S£i&±5&«»3) tl^iSnfci©^ (S[%T*«0) i-rS 

tc?)(iir*o/c. 20 
CO 1 7 5 ] msiCTTiir^ 'Hc: S3a5fe?aS*s?g^< 

B. SE%T3&»«3iCSjSK*T<iBtSeL. Sja^fc^S 

/c. TrBtr rDi*rr<b«llftiL/. rdBirdD 
)£S[<!:2l3a:ma[%i'j;£L//cMm«iag. BIIO. 01 

1 (CTj^f. 

CO 1 7 81 aiftifeSfiStt. BI9«:5%-rJ:^«:. 30 

SS) <J:-5VOJi^©2Ba3te5SS (SBft^iSI) i©lt*> 
63>h7;^ H:b?:^«>/c<tC5, 5 0 0 Jil±«kt>^#f 

CO 1 7 71 iLt,±i!fi*)<OfG!ST&mz r it. 01 OtCm 
TJ:'5«:$<ji 0 0 w ST. S^©ffi14K:*>. ^BE«:4>«« 
^U^ci». St-^T*iO©l5§3£eTdtt. 01 lK:S^r 
<fc^tc»5}3m s~l 2msr. fS?^©SBtSfe«:tt«<»0«c 40 

/c. 1 0 0 ti seS©Si:%±**0l5Siie«ri^-r4C 
t/>JT#/c. C©aBli«5%a^©^-^ v^^l'?:. fa 

. c i . + 5 V En»n^©s?«tiGi§ . - 5 V 6n*inB#©fiBg 

(om^^Tfim^K.. 0 1 2 © J: 5 Ki-'N-Jl/^Oi 1 0 0 m s so 
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©jRffitt«l!f& 1 s *J < trttcfSIH^aSr 18*03 
C 0 1 8 0 ) «ja5feSja«it«^it<iS§©Ul*SKi 0 

«#©3aiffi*-€-©lffl©ti»ffli Iz-CSHb^t. T S »S 

f!iMEn»n©i©^©s««si©3ja7t?ssr -s. 

[01811012 (CS^T «t ^tc. Siiit^eWv -''^'^l' 
XS|^©et4<i:SIEfCiiS£f •6J:^>«:. m^iSftEnflO©*! 
^©JESttJ8©j!!ift*!StKT S *<ti'C^tcK^b Ofc, 

[01821013 {C0 12 ©^rai*€:&:^ t/TTn-T . 
TB. TDtt-en-etl. SI!lMEnJjn©*i^©^tR/iS© 
9]ajll6S£STS(CjEtO-t:^«^ (Br iffh t) ffJ©S 
ifi5^^. Bg«^ (Dark) ffl!l©Siaj1&%S-rd!>SC 

[01831 SJajtsfiSttEfflnjsjf^tcj^u-c. wbr®jc; 
CO 1 8 41 01 sfcm-rjc^tc, aia3t3fiS3&j?85 < 

)tC'2.iE®tt©mf|tK:^PtL/r. tL%±ifi')ft-^i^r r . 
38a5^t5filS*SBg<^c-5:fteS©mi?{C>PfL-C. 3i-^T*5 

©{t:S]SS^sa3C%a'&iin£u:^%^B 14.01 
5.016 (CTH-r. 

c 0 1 8 5 1 aijajfeaaa, 0 1 4(cs^t- j: ^cc. si? 
iJ8Ei«jnRj©3es<^as*f'i:.^<cLr, si?©:^is)isa«: 

*it?&?>, '®Efii+5V©ig^©®3a3t5fie (fiWtt 
S8) i-5V©i©^©2ja5t^S (fiBS^^Si) <!:©tk* 

h?;^ hib-cfe-s/c. 
[0 1 8 6) SI%±*JO©JCSaaT r«. 015{CjS 
rJ: ^tcJliSj 1 0 0 s "C. aEEtcttfiPL/^cl*. St%T*« 
•3©f£;SiESTdt. 01 6K:^r«t5«:JKjl 0 0 /X s 
T. SE«:«S??b^j:t,». 

[01871 $5£*. * vf^ ^ 5'?SSr«:T^^Jfig-C*-7 

fc. 1 0 0 <z s gs©ii^±** 0 . St tT*« 0 lE^ae 

[01881 mmmijit ( 1 ) ©«fc ^ ^cs^©i**«: 
J:Sfi:%T*«»)ic;Stt. a«©:^©*-^f--< -/ f «S 

S^. -is. **^©J:^>«:. j2:^|Sj@w«:ii3?S*iJW 
[0 1 8 9 1 C©jSaa7n^^©>^-r v9^>i'4. i'CJ 
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[0190] tmM^rl^S.(Df^Si ( 1 ) ) ±fB«[Sa 
TT^^^m^^r. 3^2^-^ >»1 0 0 0*0 a S i -T 
F TSfi i * 7 - 7 ^ il/ if -Sffi«:«l.>r ffiSan^g 

[0191] ±T^SiIlgffii:^«:j:»). !*fli{i#«:A:'3 

L-CS^«rtfo/c. rH*m#-C*5»lfi#««IIEWJD 
^ ( 1 ) K:«e(,>-I^ CJSEi 10 
[0192] ±T»80lg«l^"Cl3:. St%±3&*0KSj$ 
m3:2. TmsJilT. St%T*i»3I&§Sfitt5m s«T 

■ctt itntf ft 6 ftc». fi%±*i 0 < wsmm 

<. S[i&T**»)t6Saa«>3ms~l 2ms-C*5fc 
[0193] L3&>U. mn9EEiCj:-oX\t. iLl^mfi*) 

^{c»ai)iasj^-!r*iKgs*ija:*>o/c. 20 

[0194] ta»ft«rlEfk3-«*-Cl#tt*SWJtl/A:iC 

[0195] CjKSRS^SOfPS? < 2 ) ) ±IB«S^ 
^^^«:fflC»r. ^?-Y>f^l 0 0 0*©aS i -T 

[0 19 6] ±T^S!llgStl©'i:>SOjlSC». 06©^:^ 30 

"c*4»im#«. «fw«ni:&a (2) tcm>. 

■^•C*5^2<i-^©jS!«Stte-^4 U/c, 
[0197] 06©j£3£:^^r«. Sr%±*J*)ItvS3i 
tt. S[%T**0IES«S«!:«>2. 7 m s felT-Cft Wtitf 
ftf>ftt>o jA^±J>i»)lC§iSe, SL^T^^Olc^SjiSi 
t±<pgiiJSl<. »i@i?P4r©ftC>i/i.-^ftaftiii»*S 

[0198] mSfm^itSaX^^mmLtctC 40 
[0 199] (II£&0II2) 

rac-CftS**. SI«SWl-C»2lHl. :*:|l«SWP»5li]© 
^t^i'^JSUfc. so 
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[0 20 0] cco-fe;K![>r'"b-f^^;UHIS:8HEtBSfi^tc 
Jco-CSJSly/ciC:*. 4 2* -Cftoyt. 

[020 1] i§i«ic[>s««^9 1 wmx^. cne>(DS 

««:±ia<tl5Ii;*ftr7fcf>i'«ia«:ML//c. 5yma 

©;^'^— ;^•-*ra^ct^{^■ccn?>©s«S:Bl!i'^^<^■^i• 
[0202] <L<DWJ^wm=i-^m%^m,-rm^,\jfc 

tci. ||ifiC^i©J:'>ft7".<xd»«j*->>3> (PIfii 

J^i *a Onag^CC J; -5I2f6)-C& * C i o /c. 
[020 3] «§!l*EP»ni//c<i: C 2jl5t3fiS*«S!{t 

o. igiS]*i^Yi:l/rt»ic4«*«5S3tifc. 

[0 2 0 4] laioi^K:— :^»s©5tr>^/:^^ISJ{c— 
[0205] eomnmn'^mEEm i o v , enttii^ra i 
i i . — :»©ffit4-c»aja3t*imia u xm^ l ytoicjpt 

[0206] im^wmysm ( i ) *j jccxi^i^S'JS) c 

(om^TMH^K., 1 iig^lK. H 7 ©J: ^>«:/< 
10 0ms ©iSSSSI?* 1 s *J < C t tcgtt?: A 

1 ipj«i«iia7*jj:c;ig8«:7T^-rj:^)?c<^:S**f#e>n 

/£. TS. TB. TD. rrB. rdB. rrD. r d 
D . r r , T d (OT&mtmm 1 4. 
[0 2 0 7 ] -Tftto-^. S7(c5^-rJ:^K:. g3fi3t?SS 
». /^•J^>^m#1^©fiitt<t:mEE<!:«:ii^i£■r5<fc^^c. mi^ 

[0 2 0 8] S8{C7i^-rJ:^tc, SjSifeS^Sf*. WttHi 

[0 20 9] ^m^^itsax. cne>©it;sj2ats 

9. HID. 191 1 tm\t6^icmmrjiimxih^fc. 
[0210] mm^^mt. la 9 fC7nT«t ^ 

•ct-s. mBEfii+5 v©«^©S3ajt?ss (swtm> 

i - 5 V ©Jg^©23fl^fe«S (fiBfRffi) otb*^ e> 3 > 
h5X hJt**a)ft:iC4. 5 0 0Jil±il>^^f^»C» 

[0 2 1 1 ] 3i%±**«3©l£SjiaT rW. HSfiWl© 
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SI oj:*)t>-r*»{cji<«<3i 2 0 as-c, ^nommic 

it. 011 tCTH-r J: ^ CCiji*? 3ms~12ms-C. mn<0 

^-^f ■( V i'ffl[Ji"C«^Se"r*-jA:. 1 2 0 u s 

[0 2 1 21 C<D?ga^S^g©;^'f f^^Vi'?:. 
i =j ;K@ jtlSSS^-C Hz ; U ^ la IS 3 -ti JJc 6 8^ 1/ /c i 

{02131 yuf^v Jl/hftJS:*)f*»«:/jN3<-riCi 

10 2 1 4 3 C«IIEI«JIrtrj* < 2 ) *5 J:Cf^^JSD C 

®^a^jn^^-cc. a 1 2 (DJ: ^ «:>''?Ji/;:^*i i 0 0 m s 
©5RflittS^'& 1 s *J< £:t«:«lf!Sffi«:ieJjn$^i>a:*s 

iI51«lf4)i. -tOfe*. SttW{C«^0!ll 

SI 2*JJ:iy^l 3{C^rJ:55&:^m*'^^tv/c. T 

S. TB, TD. TrB. TdB, rrD. rdD, r 

r . T d <ommtmM9^ 1 «k IHfil'C* 4. 

[0 2 1 53 rrj:t>i=,. S 1 2«:^TJ:^iC. t&t&^ 

L/C. 

[0 2 1 63 SI 3tcn^rj:^«:, sja5t?aa«. wjra 
CO 2 1 7 3 sfft^-fks-er. cneoicssKia 

4. S 1 5 . S 1 6 t3Ettfi«J{C|l]«|!^c«Fl4'r*-5/c. 
[0 2 1 8 3 ®3ait!»Kli. S 1 4tCmf J: ^tc. 

[02 1 93 1:%±3!>*0©J;c;^3£St r«. 01. StCTT! 
TJ: "J tor/>»«:S< «sj 1 2 0 u s -C. SEEKtSS^Dic 

l:^T5&5b©it;SiiKrd 01 etcinf .tob 

r*»tcjl< il^j 1 2 0 M s -C. SEtCtSffL/^ct,*. 
^^•7^4 V fffia-Ctt^fiBt?* ofc. 1 2 0 M s fia 

[0 22 03 ±izmntmi3^ ( i ) ©j: 5 ntsi?©!^ 
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TLS^. *:^ffi©«fc^K:. 3j»^iSi®»CCJ:i3?S 

[0 2 2 1 3 c©}ffia^$IS©:5^-/ f ^>^'*. 

c5. +5VEn«ni^©s?st«?st>, -5VEn^joB#©fing 
10 ttasfc. i'%efc4 5* «(ctfi3fc{4s*«^n. 

[ 0 2 2 2 3 r/u^ ^ h ft*t>-r*»«:/jNS < -r S C i 

sci^J-ctfi. Ufc. ic:Sjie[©*<tB^ffifi«)«c«Rg 
a©^('»95B'C$>^. 

[0 22 3 3 [?ga^jfxiis©f^ii (1)3 ±tBjSB^« 

S^^*fflC»-C. i^^-f^Scl 0 0 0*©aS j^-T 

20 [0 2243 ±r^mmm-^ic <t o . v)ki^mmx:fj 

(1 ) (Ct^V>Hfta«Etbfc. 
[02253 ±T^S(Ilga6:^-Ctt. SLt±*5'^ I&Sji 
S«2. 7ms«T. 3i:^T*»0lCS;aS»5msiaT 

<. Si:-6T**»)l2;S3$Kt>3ins~l 2ms-C*5/c 

aj>. e{oraiiiii5J^^^©&<'*5^+-^*8J'iB^K*^^'*"* 
CiJ&i-C^. ti£3|£©«a^7i^S«:tt«lOX*Sia«:ffliB 

30 [0 22 6 3 ft-^SIK:J:o-C«. iL^rifi*) 

i&S3ia*«^a'r5©'c. — ?iB©efeffe->->icj;-5-c 

[0 2273 1Rifft%^^bS-«i-r«H±4«!JSL/ciC 

h. itiS*J<tfcK:iEffi7^lSjK:*H/-r5 0%JitT«:l6T-r 
4 C iJ&itt < . «£*©?Ra^SIS«:B«iC»C;U»ft1$ 

[0 22 8 3 Cf£Sa^J?S©fPSi (2)3 ±gei8Ea« 
7S5R^-4fflC»-C. ^27-<>»l 0 0 0*©«S£-T 

(022 93 ±T^9JIBStl©'i:^©«li'>. S 6©^:;^ 

■C$)2>SUt-^B. SWBIM^^ (2)(ct(£(,>. »7i^li 
■^-C*4^2<i#©32Sttfi-^i Lfc. 
(0 23 03 06©jt2:^3S"C«. S[%±**'9it.sa 
S. 3i'feT3»*»3It.S?aStt2. 7nistiTr^tWntf 

so 7rrsct3»i-c*. S£*©«B^ajT^SM:tbt8l/rttia 
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{cia®i»#*iFSii23nfc. 

[0 23 1 ] usfmmtsaxi^immLtctc 
h , mmtfi t <> icmm-mtcid ox so %iiirK:{&rr 

[0 2321 CIIJS0U3) 

2<!;*3l«fifi^iT«. ^e^ytCOC^TW. flfe<OgSH*» 10 
m0Vt>i>1fi. IIS&042-r»5lal. ^cUfi&Ft-CtXl OH 

[0 23 3] C(Di2;l/©7'Uf^^ JUh^l^rfiatiSS^SJC 

[0 234] iaHi©s«i*t5 ifflf^ssiu. cn6©a 
<Dx 9- - * ra K:^*^-c c n 6 ©sffi* BA 0 ^ to-ii 

[023 5] CCDTS&an^Sf '&iS3l&Si8ft^'C«imL/c 20 

*a on^tc J; 4i2tfiJ-C* c 4 r> A:. 
[0236] S5P%Efl»nL//c<!: C 5. 23Sit3Sia:*^<k 

( 0 2 3 7 ] H 1 ©J: 0 tC-j^S^©^ e> d/:^!Sj«:— 

[0 23 8] aiaor-ss^^sEfiii ov. auni^i 30 
[0239] ifsmm^m < i ) ^iizfi^mm^ c 

<D^ffiB^^^JR^^K:. jlSSC^I i <t . 0 7 © J: ^ (c^'n* 
i\^Xt^l 0 0ms<DmBM^^ 1 s4s< c:^(CliM>£:A 

1 i|aI8lK:|g7*jJ:o'a8tc^rJ:^!!site«*<t9e>n 
fc, TS. TB. TD. rrB. TdB. rrD. rd 

[0 24 0] r)5c*5^. 07(c^-rJ:^tC. 2iaite«ffi 
Ltc. 

[ 0 2 4 1 ] 0 8 icmrjc. 5{c. ®3aita«Sttai»nmi^ 
3»JEn»asnfc*i^ (St%±*<0) iH^*3nfcJ8^ (St so 
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[0 24 2] sffi?&^<b3#-c. cneoicssffiia 
9. 01 0. HI I tmii6^K.mmtj:^v$>-^fc. 

[0243] mj&M^SUt, m9K.7jkt^ ^ Sl^iS 

i - 5 V©ii^CW8a^lS8tS (SB§1^) <oac.ifih^> 
h5XhJ:b%««)/t«bC5. 5 0 0JW±iCOS(r»3> 

[0244] Sl^±AJ 0 ©I&SjiSr r tJ. <D 
SI OJ:0ji<**Jlms-C. Sl!i©fiitttcfc, SEEtCt 
tSfifOttO. S£^T**»)OJ£SiSaTdW. HI IJCn^ 
•r J: 5 {CiKl3 m s - 1 2 m s "C. mfflWffitttCtttSfif L 

[0 24 51 COjSS^^©:^-^?^^^'*. i'O 

[02 4 6] rfi^f- 4 )\'\'n^tb^<tZ>Ct-Q. ICS 

[0247] Cm^KJtin*a ( 2 ) *J J:CK!|$14a>JS) C 
©jRS^^^-f-tc. H 1 2 ©J: ^ (c/s;i/;^i5i i 0 0 m s 
©5Rffit4«#* 1 s *J< criJCSSKSiS^rttflnSli'^j:*! 

a^feiw^e u /c. ffijajtias©^]^** J: iy^aiisesspii i 

i|SI«-C4>4. ■5-©M*. SttWtctillSfeFa 1 
HI 2*jJ:0'Hl 3{cf5"rJ:^>5tite«*«»€>ti/c. T 
S. TB. TD, T r B. rdB. rrD. rdD. r 
r , T d ©SSliSlte^ 1 5. 

[0 24 8] -r&t^^. HI 2(c^nrj:^tc. 3»jajt5S 
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